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INTRODUCTORY. 
The  notices  of  agricnltaral  machinery  embraced  in  this  ,  ^  s-au^te  in. 

,    ^  "  eluded  In  this  re- 

report  are  pnncipaily —  port. 

1.  Those  which  have  some  peculiar  featores  not  usual  in 
our  machines  of  the  same  dass. 

2.  Machines  which  were  entered  and  operated  in  theseries 
of  field  trials  in  the  vicinity  of  Paris  during  the  summer  of 
1878. 

Some  American  exhibits  which  came  within  the  range  ^^  f^yj^lf^^^^ 
Glass  76  were  not  entered  for  competition,  and,  in  fact,  many  ed  t<a  ^i^^ 
of  them  were  outside  of  the  classes  invited  to  the  eesaia.      tdais. 

Some  of  these  were  superior  to  any  similar  machines  or 
apparatus  exhibited  fix)m  other  countries,  but,  being  fietmil- 
iar  to  our  own  people,  need  not  occupy  space  here. 

To  indicate  clearly  what  is  meant,  some  instances  may  be 
cited: 

The  windmill  of  the  United  States  Windmill,  Bngine,  and   iii«tuioM. 
Pump  Company,  and  the  <^  Eclipse "  windmill. 

The  Fairbanks  weighing  machines  for  live  stock  and  farm 
produce,  which  carried  the  palm  over  all  competitors. 

The  Howe  scales,  in  fine  finish  and  variety. 

The  Reynolds  fruit-drier ;  etc.,  etc. 

THE  JUBT  OF  CLASS  76.  Jiii7faiClMs76L 

The  Jmy  of  Claas  76  was  oompoeed  of  the  following  persons,  preserv- 
ing  the  order  in  the  official  list: 

MM. 

Khioht  (Dr.  Edwabd  H.),  G.  £.,  Hon.  Commissioner..  .United  States. 

SiXBSTEVBNS  (L.)y  Conunlssaire  de  Belgiqne Belgium. 

FoncHSB  DB  OABEUi,  S^nateuT France. 

GiRAKD  iAsxA),  Professeur  au  Conservatoire  et  ik  I'lnsti- 

tat  Agrononuqne France. 

BoNHA(A.),  C.  £ ...France. 

Lbooutjbujl,  Pio&ssenr  k  I'Institut  Agronomiquo France. 

KntTjm,  Pio^Qssenr  k  Vlnstitut  Agronomique France. 

HinaET(H.) France. 

PcilT France. 

L^YALABD  (£.) France. 

Le  Baron  de  Ladoucsttb  (£.),  D^pnt^ France. 

Tkisoa  (A. },  B^pMteor  k  Flnstitiit  Agronomiqne France. 
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8  UNIVEESAL   EXPOSITION  AT  PARIS,  1878. 


to^^telsSSS  ^^®^  ^^  MEDALS  GRANTED  TO  UNITED  STATES  EXHIBITORS 

exhibiton        In  IN  CLASS  76,  PARIS  EXPOSITION,  1878. 

C1M8  76.  ' 

GRAin>  PBIZBS. 

Department  of  Agricoltaie.  Waflhington,  D.  C GoUeotive  exhibit. 

Cyrus  H.  McConniok Chicago,  111 Binding-ieaper. 

OOIJ>  MEDALS. 

Case,  J.  J Radne,  Wis Reaper  and  thrasher. 

Dederiok  (P.  E.)  &  Go Albany,  N.  Y Hay-pieas. 

Deere  &  Co Moline,  HI Plows  and  coltivator. 

Dodds,  J Dayton,  Ohio Horse  hay-rake. 

Fairbanks  &  Co Saint  Johnsbnry,  Y t . .  Cattle  and  hay  scales. 

Fanners' Fiiend  Manu&et-  Orain  and  fertiliser- 

nring  Company Dayton,  Ohio drills. 

Qale  Mannfaotnring  Co Albion,  Mioh Plows. 

Globe  Horseshoe  Nail  Co . . .  Boston,  Mass Horseshoe  nails. 

Johnston  Harvester  Co Brockport,  N.  T Harvesters. 

Osborne  (D.  M. )  Mannf.  Co. Aubnm,  N.  T Harvesters. 

Reynolds,  A.  J Chicago,  HI Fruit-drier. 

Warder,  Mitchell,  d^  Co... Springfield,  Ohio Harvesters. 

Wood,  WaltwA Hoosiok  Falls,  N.  T.. Harvesters. 

Wood,  'William  Anson Albany,  N.  T Harvesters. 

SILVER  IfEDALS. 

Adrianoe,  Piatt,  d^  Go New  Tork,  N.  Y Harvesters. 

Anltmand^Co Canton,  Ohio Harvesters. 

Bay  State  Rake  Company..  Winohendon,  Mass..  .Horse  hay-rake. 

Coatesd^Co Alliance,  Ohio Horse  hay-rake. 

Gnrtis,  J.  M San  Francisco,  Cal.. Wine-heater. 

Farqohar,  A.  B York,  Pa Thrasher  and  plows. 

Hercnles  Lever-Jack  Co — Newark,  N.  J Lifting-jack. 

Howe  Scale  Company Rutland,  Yt Cattle  and  hay  scales. 

Knight,  Harold  E Bellefontaine,  Ohio . .  Maple  sugar  and  sirup. 

Speer  &  Sons Pittsburgh,  Pa Plows. 

Stratton  &  Cullnm Meadville,  Pa Hay-loader. 

U.  S.  Windmill,  Engine,  and 
Pump  Company Batavia,  111 Windmill  and  pump. 

m 

BBONZB  MEDALS. 

Bickford  ^  Huffinan Maoedon,  N.Y Grain-drilL 

Graham,  Emlen,  &  Pass- 
more Philadelphia,  Pa Lawn-mower. 

Hill's  Archimedean  Lawn- 
mower  Company Hartford,  Conn Lawn-mower. 

Markt&  Co New  York,  N.Y Horse  hay-rake. 

Randolph,  T.  F Morristown,  N.  J Ditching  machine. 

Stoddard  &  Co Dayton,  Ohio Grain-drill. 

Taylor  Manufacturing  Co . .  Westminster,  Md Thrasher. 
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FIELD  TRIALS.  FMdtridi$, 

The  trials  of  agricnltaral  implements  in  the  field  were  de-  ^^  ^^^%^i£ 
termined  upon  as  early  as  the  year  1876,  when  the  "  Addi-  goM'^piibuSS 
tion  to  the  General  Begnlations'^  annonnced  the  following : 

[TnbDslation,] 

^^SPEOIAL  DIBBGTIONS  TO  FRENCH  AIO)  FOBEiaN  BXHIB- 
ITOB8  m  THE  aBOUP  OF  AaBIOULTUBB  (GBOUP  Yin). 


^^Abtioisb  16. — AgrieuUmral  nuichines  and  implements.  Sue-  j^^^^^^SS 

oessive  competitive  trials.  ^  i^re. 

^^  Besides  the  conditions  determined  by  the  ^  General  Beg- 
Illations'  [September  7, 1876],  a  series  of  competitive  trials 
is  ordered  for  agricultural  machines  and  apparatus,  the  re- 
sults of  which  will  be  considered  in  the  determination  of 
the  awards. 

<<  These  trials  will  succeed  each  other  in  the  foUowingorder: 

^FiUBT  SERIES. — M^ichines  and  instruments  used  in  the 
culture  oflnd  preparaMon  of  the  soil. 

^^Extirpators,  scarifiers,  ditchers,   draining  apparatus, 
plows  of  all  sorts,  harrows,  rollers,  hydraulic  machines,  ' 
steam-plows,  and  tiieir  appurtenances. 

^^  Second  series. — Machines  and  instruments  used  in  sowing 
grain  or  fertilizers^  and  the  cultivation  of  crops  in  driUs. 

'^  Fert^izer-distributors,  seeding  machines  of  all  kinds, 
horse-hoes,  ridging  plows. 

^  Third  series. — Maohifies  and  instruments  belonging  to 
the  euUure  or  care  of  hay  crops. 

*^  Mowers,  hay- tedders,  rakes,  and  other  apparatus  belongs 
ing  to  the  hay  field,  the  packing,  baling,  or  preseiTation  of 
hay. 

^^  Fourth  series. — Machines  and  implements  for  reaping* 

^^Beaping  machines,  apparatus  for  the  harvesting  of  ce- 
reals, their  preservation  in  fitM  weather,  their  transporta- 
ti<m  and  preservation. 

^^  Fifth  series. — Ma^^ines  a/nd  apparatus  for  the  thraeh- 
ing  and  cleaning  of  cereals  and  other  plants^  and  thepreparor 
tien  of  food  for  domestic  animals. 

<< Thrashing  machines,  riddles,  £Euiining  mills,  grain-clean- 
ers, granaries,  straw-cutters,  feed  grinders  and  crashers, 
root-cutters,  etc 
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Field  triait.    u  Abtioi-b  17.— Times  determined  fw  the  trials  of  agrieuU- 

ural  machines  and  implements. 

st^^^SSS-     "  ^^®  ^^^  ^^^  series  of  trials  will  take  place  during  the 
rS^  1870.  month  of  May,  the  third  and  fourth  series  in  the  months  of 

June  and  July,  and  the  fifth  series  in  the  month  of  August. 
<<  All  the  arraDgements  will  be  made  in  order  that  these 
trials  of  machines  and  instruments  shaU  be  as  full  as  possi- 
ble, and  of  such  sort  as  to  demonstrate  on  the  one  hand  the 
force  required,  and  on  the  other  the  cost — ^in  one  word,  the 
valuable  effect. 

^^  During  each  of  these  trials  the  exhibitors  or  their  agents 
will  hold  themselves  at  the  disposition  of  the  jury,  and  fur- 
nish in  duplicate  the  teams,  apparatus,  and  machines  which 
may  be  necessary  in  the  trials. 

•  •  •  •  • 

"  Paris,  December  1, 1876. 
^^LeS^teur^  Oommissaire-OinSral : 

«  J.-B  KRANTZ." 

^pgwMto^J^     The  "Appendix  No.  I''  to  the  French  "General  Begula- 
ciaaScaflon.     tious"  of  September  1, 1876,  contained  the  "  System  of  Gen- 
eral Olassiflcation,"  and  agricultural  implements  were  men- 
tioned in  two  classes : 

[Tranalatioii.] 
"SIXTH  GEOUP. 


GiMs  51.  <<  Glass  51. — Agrieulturdl  implements  and  processes  used  in 

the  cultivation  of  fields  and  forests. 

"Plans  of  culture;  distribution  and  management  of  crops. 
Apparatus  and  works  for  agricultural  engineering,  drain- 
ing, irrigation,  etc    Plans  and  models  of  farm  buildings. 

"Tools,  implements,  machines,  and  apparatus  used  in 
husbandry,  sowing  and  planting,  harvesting,  preparation 
and  preservation  of  crops. 

"Various  agricultural  machines  worked  by  horse-power 
or  by  steam,  etc.,  etc." 

"EIGHTH  GROtrP. 

oiMs  76.  "  Glass  76.-«  ^Specimens  of  farm  buildings  and  agricultural 

works. 

•  •  •  •  • 

"Apparatus  for  preparing  the  feed  of  animals. 
"Agricultural  machinery  in  motion:  steam-plows,  reap- 
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iiig  and  mowing  machines,  hay-making  machines,  thrashing    ^^^  f^.^,; 
machines,  etc." 


This  duplication  of  statement  caused  some  difficulty  all  aridnJfoSdS 
the  way  through,  .JS'^iffiSt 


It  seems  to  have  been  regarded  as  optional  on  the  part  of  ^  groapa  and 
exhibitors  whether  to  place  their  machines  in  Glass  51  or 
Class  7G. 

The  French  exhibitors  generally  chose  Glass  70,  and  the 
exhibits  firom  the  United  States  were  entered  in  the  same 
class  before  leaving  our  shores. 

The  English  machines  were  all  entered  in  Glass  51;  Eng- 
lish colonies  the  same;  Norway,  Sweden,  Japan,  Ghina, 
Spain,  Bnssia,  in  Glass  51;  Austria-Hungary,  Switzerland, 
in  both;  Belgium  in  51;  Greece  in  neither;  Denmark  in 
both ;  Italy  in  51. 

Jurors  were  appointed  in  each  class,  and  commenced  their  gpJJS^  jiSSi'5 
work,  viewing  the  same  machines,  the  class  juries  some-  «!««<» 
times  finding  themselves  &ce  to  face  regarding  the  same^ 
implement.  As  the  principal  apparent  result  would  be  the 
granting  of  duplicate  medals,  which  was  not  a  concern  o£ 
tiieirs,  the  afi&dr  was  entirely  amicable;  but  the  exhibitors 
testified  a  laudable  desire  to  get  a  full  share  of  anything 
good  in  prospect,  and  commenced  entering  in  the  other  class,^ 
whichever  it  might  be;  the  English  and  others  putting 
themselves  in  Glass  76,  and  the  Americans,  nothing  loth, 
enrolling  themselves  in  Glass  51. 

As  Class  51  had  the  machines  at  rest  and  Glass  76  the^^jj^^JJ;^"*- 
same  machines  in  motion,  it  became  an  interesting  problem 
with  the  exhibitors,  when  a  jury  was  seen  approaching,  to 
know  which  it  might  be,  and  either  to  cast  oft'  or  put  on  the ohim«tamoi£a^ 
belt  by  which  the  machine  derived  its  motion  from  the  en- 
gine which  ran  the  machines  in  the  agricultural  annex.  As 
errors  sometimes  occurred,  the  juroi*s  in  Glass  51  saw  a  ma- 
chine in  motion  and  Glass  76  iii  a  state  of  perfect  and  entire 
repose,  which  changed  to  hysterical  activity  when  the  ex- 
hibitor found  out  his  mistake. 

The  result,  as  exhibited  in  the  awards,  shows  how  much 
the  work  was  duplicated,  and  the  resi>ective  values  of  the 
medals  show  the  relative  appreciation  by  the  respective  ju- 
ries of  the  same  machines.  The  corresx>ondence  of  the  esti- 
mates was,  however,  pretty  close. 

The  English  acting  Gommissioner-GeneraJ,  a  most  active ^^^k  p.  conuiie 
and  able  executive  officer,  with  perhaps  a  greater  experi- 
ence in  such  matters  than  any  one  else  in  the  whole  person- 
nel of  the  Exposition,  took  exception  at  an  early  date  to  the 
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Fuid  irui$.    field  thals,  as  the  English  had  determined  no:;  to  enter  upon 

Bngiish  objeo-  them.    The  matter  long  hung  doubtful,  and  it  is  probaMe 

tion  to.  ^^^^  ^j^  serious  opposition  caused  the  delay  smd  the  change 

of  the  times  and  order  of  the  series  of  trials. 
American  do-     Thc  United  Statcs  juror  in  the  class  strongly  insisted 
trials  in  thof^d!  that  the  Original  plan  should  be  carried  out.    The  French 

Direction  of  Agriculture,  presided  over  by  M.  Eugene  Tis- 

serand,  and  the  jury  of  Glass  76  were  like-minded ;  and  the 

following  programme  for  the  trials  was  issued  on  the  14th 

Original  pro-  of  Juuc,  a  time  whcu  it  was  originally  expected  that  one- 

^!S  OTit.       half  of  the  trials  would  have  been  concluded.    The  first  trial 

actually  took  place  July  22: 

[Translation.] 

Spedal  regnlA.  **'  SPEOIAL  REGULATIONS   FOR    THE    TRIALS   OF  AGRIOUL- 
flSi  teial?'   *^*  TURAL  MAOHINES  ON  THE  GROUND. 

'^1.  The  trials  of  the  agricultural  machines  will  take 
place  in  the  vicinity  of  Paris.  The  machines  will  be  oper- 
ated under  their  ordinary  working  conditions  and  for  a  suf- 
ficient time  to  permit  the  proper  estimation  of  their  value. 

^'2.  These  trials  apply  to  the  French  and  foreign  ma- 
chines belonging  to  the  following  groups : 
Classes  of  mar     <<1.  Mowers^  tedders^  rakeSj  and  portable  hay  presses. 

chines  to  be  teied.       //A-n  i  •  ji*«ji* 

^^2.  Reaping  machtnes  and  Jnndingreapers. 
"3.  Appliances  for  the  preparation  of  the  soil,  plows  and 
instruments  for  breaJcing  or  clearing  the  soil,  worlced  by  teams 
or  by  steamy  gang-plows^  draining  machines,  etc. 

'^  Other  agricultural  machines,  not  included  in  the  above 
category,  will  be  tried  also  if  deemed  of  sufficient  impor- 
tance, 
ofl^t*  o'p'^*     "  3.  These  trials  will  be  had  at  places  to  be  hereafter  deter- 
mined. 
tSSSgwm^"     "^'  ^^^  exhibitors  who  wish  to  take  part  in  these  trials 
*o"-  must  make  it  known  in  writing  before  the  30th  of  June. 

"  5.  The  Director  of  the  Sections  of  Agriculture  and  Horti- 
culture, on  the  recommendation  either  of  the  foreign  com- 
DedgDfttton  of  missioucrs  or  of  the  committees  of  admission,  shall  desig- 
^SSdi,  ^  nate  the  machines  to  be  admitted  to  the  trials;  these  wiU 

last  at  least  one  day  for  each  group  of  machines. 
Place  in  field     *<G.  The  sitc  ou  which  each  machine  shall  work  will  be 
^  **  designated  by  drawing  lots  between  the  exhibitors  just  pre- 
vious to  each  trial. 

oost<^^Mtoni*     "  ^*  ^^^  contestant  will  provide,  at  his  own  cost  and 

care,  the  attendants,  teams,  fuel,  and  everything  necessary 
for  the  working  of  his  machines;  the  cost  of  transportation, 
going  and  returning,  being  also  at  his  o^^n  charge. 
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^<&  Any  exhibitor  whose  machine  may  be  broken  or  dis-    FiMtHmu. 
abled  during  work  may  replace  it  by  an  identical  machine.  Bagniattoiufor. 

^^9.  There  will  be  no  classification  in  order  of  merit 

<<10.  The  accredited  delegates  of  the  societies  and  com- 
mittees of  agricoltore  of  France  may  follow  all  the  opera- 
tions, and  will  then  meet  at  a  place  to  be  hereafter  desig- 
nated to  make  known  their  opinions  on  the  trials  at  which 
they  have  been  present 

^^11.  The  precise  date  and  place  for  each  trial  will  be 
made  known  not  less  than  eight  days  in  advance. 


^'S^peddl  article, 

^^The  Director  of  the  Sections  of  Agriculture  and  Horti-  selection  of  mA. 
onltare,  witii  the  advice  of  the  committees^  will  designate ^MoMaST' 
among  the  machines  which  have  been  worked  those  which 
shall  be  the  object  of  dynamometric  trials. 

^^  These  trials  will  be  made  at  the  laboratory  of  roral 
engineering  at  the  Agricultural  Institute  of  Yincennes. 

"Paris,  June  14,  1878. 

"  Dress^  et  appronv^ : 

^^Le  SinateuTj  Oommissaire-Oiniralj 

"  J.-B.  KEANTZ. 
**  Vu  et  approuv6 : 

"ia  Ministre  de  V Agriculture  et  du  Oommercey 

"TBISSBRENC  DU  BORT. 

"  Note. — ^Applications  for  admission  to  the  trials  must  be      AppUcatioDB 
made  in  writing  and  deposited  at  the  Bureau  of  the  Agri- the  trials. 
cultural  Section  (PaviUan  de  VExposition  de  FAgriculture^ 
Quai  WOrsay)^ 

The  English  protest  was  repeated  ux>on  the  reception  of  Enguah  protest 
tiie  foregoing  definite  announcement,  which  was  placarded 
in  the  building  of  the  Champ  de  Mars  and  at  the  Direction 
ef  Agriculture  on  the  Quai  d^Orsay. 

Entries  for  the  trials  were  made  by  almost  all  the  nations   Nations  which 
represented  in  the  agricultural  section :  England,  France,  *^*®'*^* 
the  United  States,  Canada,  Russia,  Switzerland,  and  Italy. 
After  the  list  of  competitors  was  printed,  however,  most  ^^^^^^^  ^^ 
the  English  exhibitors  withdrew.* 

The  trials  came  off  as  follows : 

1st  series. — AtMarmont  {Seine-et-Mame),  July  22, 1878. 

Including :  Reapers j  binding-reapersj  combined  reapers  and 

*  At  the  Vienna  £xi>o8ition  in  1873,  at  the  field  trials  at  L^poldstadt, 
July  9  of  that  year,  19  reapers  and  16  mowers  started.  These  were  all 
AmBiican,  "the  English,  French,  and  Germans  not  thinking  it  expe« 
difint  to  take  part,"  as  M.  Tissemnd  says  in  his  official  French  report  of 
the  Yiemia  Exposition. 


Dates  of  txiak. 
Marmont 
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jpvfueriafa.     mowers^  fnatoerSy  hay-tedderSy  horse-rakes j  prairie-renovators^ 
Mannont      hay-loaderSj  electric  a]^aratusfor  night  work  in  the  fields. 

The  dynamometrical  trials  were  had  at  the  same  place 
July  25. 

PettirBonrg.        2d  scrics.— At  Petit-BouTg  {8eine-et'0ise)y  July  29, 1878. 

Including:  PlowSj  gang-plows^ steam-plows  and  cultivators j 
horse-hoesj  cultivators^  harrows^  roUerSj  ditehersy  drills  and 
broadcast  sowers  for  seed  OMd  fertilizers. 

The  dynamometrical  tests  were  had  at  the  same  place 
August  6. 

in^^JSJ*'*  ^     ^  series.— At  the  Exposition  grounds  on  the  Hsplanade 

des  Invalidesj  August  4. 

Including :   Thrashing  maehinss  driven  by  steam  or  horse 
power  y  orhyhandfor  small  operations;  haling  presses  for  hay 
or  straw. 
GhampdeMan.     4^  series. — On  the  lawn  of  the  Champ  de  Mars^  Augusts. 

Including:  Laton-mowers. 

5th  series, — Same  place,  August  9. 

Including :  Apparatus  for  watering  latons  and  gardens. 

oonet^  eefc  series.— At  Gonesse  {8eine-et-0ise)y  August  12. 

Including :  Steam  plows  and  ouUivatorSy  for  extensive  or 
moderate  operations. 

of^T^^JSSi     The  announcement  that  the  Minister  of  Agriculture  and 
S^merir^^C^°^™^^^<^  had  placed  at  the  disposition  of  the  committee 

on  trials  '^ twelve  objects  of  art"  to  reward  exceptional 
merit  which  might  be  found  in  any  of  the  competing  ma- 
chines added  greatly  to  the  interest  which  the  contestants 
felt  in  the  result  of  the  trials,  but  provoked  further  opposi- 
tion on  the  part  of  those  who  declined  the  test. 

These  special  awards  were  additional  to  regular  medals 

provided  for  in  Anneose  No.  1  of  the  Bdglement  Q6n6rale. 

BdmeTMes.       It  was  Understood  at  the  time  that  the  oJgets  Wart  would 

probably  be  Sevres  vases  worth  1|000  fr.  each,  and  it  may  be 

added  here,  somewhat  out  of  the  historical  order,  that  such 

proved  to  be  the  iajf^t  when  they  were  received  at  the  State 

Department,  Washington,  D.  C,  in  November,  1879,  ibr 

distribution. 

ionbySetniTcm     "^^  work  of  the  jury  in  Glass  76,  so  far  as  carried  on  in 

agricoitani  xda-  the  prcciucts  of  the  Champ  de  Mars,  where  the  machines 

oobiery  depend-  -^  ■'^  ' 

^^^??^  RMoitwere  exhibited,  was  not  considered  final,  as  the  ultimate 

of  field  trials.  '  ' 

adjudication  was  dependent  upon  the  action  of  the  machines 
at  the  trials  in  the  field,  so  far,  at  least,  as  those  were  con- 
cerned which  took  part  in  them.  This  was  in  accordance 
with  article  16  of  the  ^^  Spedal  Begulations,"  above  quoted. 
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The  Gonstitatioii  of  the  special  jury  for  reiK)rtiiig  upon^COTstdtjjtionof 
the  field  trials  was  announced  in  the  following  letter :  ^  ^«  ^eid. 

''Minist^ie  de  I'Agricaltuie  et  da 

Commerce* 
"Exposition  UnlyeiBeUe  Intema- 

tionale  de  1878,  h  Paris. 
"  Dinctioii  de  la  Section  de  FAgri- 

ooltme  et  de  I'HortioaltaTe. 

"QUAI  d'Oesay, 

"PAVILLON  DB  L'AGBIOUIiTUBB, 

«Pa»^  le  19  Juillet  1878. 
[Tranfilation.  ] 

^<  SiB:  The  commission  charged  with  the  public  trials  in 
the  field  of  the  agricultural  machinery  of  the  Universal 
Exposition  is  composed  of  the  members  of  the  jury  and  of 
the  committee  of  admission  of  Glass  76. 

^<  I  have,  therefore,  to  ask  you  once  more  for  your  valuable 
assistance. 

«<The  programme  inclosed  wiQ  inform  you  of  the  place 

where  and  the  day  and  hour  when  these  public  trials  will  be 

made. 
^^ Please  accept  the  renewed  assurance  (etc.). 

"The  Director  of  the  Sections  of  Agricul- 
ture and  Horticulture, 

<<EIJOfiNE  TISSEBAim.       M.TiMe»iid. 
"Dr.  Edwabd  H.  E^night, 

"  Member  of  the  IntemaUanal  Jury? 

To  this  commission  was  added  M.  Patinot,  the  Pr^fet  of  M.Patiiioi^pi«. 
the  I>epartment  of  the  Seme  et  Mame^  and  a  committee 
from  the  Agricultural  Society  of  that  Department,  in  which 
the  triid  of  reapers,  etc.,  was  held. 


THE  FDB5LD  OF  PETIT-BOUBO. 

'  ISeemapfaomg.] 

THE  PLOW  AND  OULTJVATOB  TRIALS. 

Comp«ri8oii  of     Considering  their  common  origin,  there  is  a  marked  diffior- 
m  nattoiu.  ^     ence  between  the  plows  of  England,  the  United  States,  and 

France.  Sonthem  Enrope  has  plows  still  more  primitive, 
resembling  those  shown  on  coins  of  the  x>eriod  of  the  Oreek 
oecnpation  of  Sicily.  It  is  not  easy  &om  the  specimens 
shown  at  the  French  Exposition  to  determine  what  may  be 
the  ordinary  plows  of  Denmark  and  Sweden,  as  the  plows 
from  those  countries  are  all  of  iron  and  copies  of  the.  En- 
glish. 
wrt^rep^S^  ^  ^  number  of  instances  one  has  to  regret  that  the  com- 
tiveftpeoimenBofiiii3sioners  fipom  the  Tarious  countries  should  have  judged 

tbe  country  8  iiii*  ^^      ^ 

piemenu.  it  advisable  to  present  only  their  most  improved  implements, 

which,  as  in  the  cases  of  Sweden  and  Denmark  just  men- 
tioned, are  not  representative  of  the  countries,  being  for  the 
most  part  copies  of  imported  implements.    The  same  diffi- 
Beferanoe  to  culty  occurrcd  at  the  Centennial  Exhibition  in  Philadelphia, 

SeCeDteimiiii.'^  1876,  though  specimcus  from  Java,  Tunis,  Japan,  Siam, 

British  India,  Finland,  and  Brazil  enabled  one  to  study  im- 
plements some  of  which  are  as  crude  as  those  shown  in 
the  Egyptian  tombs. 
ooDipariflon  of     For  somc  rcasou  unexplained,  the  collection  of  primitive 

^  P^^^  tools  and  implements  at  Paris  was  not  as  good  as  at  Phila 

SrfiSttiS^.*''  delphia,  though  that  of  arms  was  better.    The  Javanese  col 

lection  of  native  implements  in  Paris  was,  however,  bettei 
than  any  other  in  that  city,  and  superior  to  anything  of  the 
kind  shown  at  the  Centennial  Exhibition.  It  is  not  the 
present  purpose  to  write  the  history  of  the  development  oi 
the  plow,  but  it  may  be  remarked,  en  passant,  that  the  origi- 
nal typical  form  has  been  preserved  in  all  succeeding  ages. 


Flow  triau,     Passiug  by  with  regret  the  archaeologic  and  ethnologic 
»,  1878.  department  of  the  subject,  I  proceed  to  consider  what  the 

Paris  Exposition  showed  of  novelty  combined  with  merit, 
and  to  describe  the  implements  competing  for  the  special 
prizes  at  Petit-Bourg  (Seme-et-Oise),  France,  July  29, 1878. 

The  trials  were  ordered  by  M.  Teisserenc  du  Bort,  the 
Minister  of  Agriculture  and  Commerce,  in  conformity  with 

16 
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the  Bdglemewt  GinSrale^  dated  December  1, 1876.    Much  op-  p^^f  Jj^^ 
position  was  made  by  the  secretary  of  the  British  Commis- 
sion, who  in  fact  had  charge  of  the  British  sections,  bat 
the  French  authorities  eventually  decided  to  pursue  the 
course  first  marked  out.^ 

The  exhibitors  at  the  field  trials  of  July  29  were:  French,    ^^^^^*  ®®™" 
24;  Italian,  2;  American,  5;  Hungarian,  1. 

The  English,  with  the  exception  of  the  steam-plow  manu- 
&ctarers,  declined  the  competition^  as  did  also  the  Swedish, 
Danish,  and  Spanish. 

The  steam  plows  and  cultivators  were  tested  on  two   steam  plows. 
occasions. 

The  system  of  Fowler  &  Co.,  of  Leeds,  England,  and  of  Fowier  &  co. 
Debains,  of   Saint-Eemy,  j^h  Clairefontaine,  France,  at   Debaine. 
Petit-Bourg,  July  29. 

The  system  of  Aveling  &  Porter,  of  Rochester,  England,    AveUng&Por- 
at  Gonesse,  August  12. 

The  dynamometrical  tests  of  plows  were  made  at  Petit-    Dynamometri- 
Bourg,  August  6. 

[The  subject  of  steam  plows  and  cultivators  is  considered 
after  the  hand  and  horse  plows.] 

Ihvtries  at  the  plow  trials.  ,^°^^,  »*  *'^* 

-^  plow  trials. 

The  following  is  a  list  of  the  competitors  in  the  plow  trials 
at  Petit-Bourg  (Seine-et-Oise),  July  29, 1878: 

Biggi,  Piacenza,  Italy :  1  ox-plow. 

Boitel,  Soissons  {Aime),  France :  3  Brabant  plows. 

Bossclet,  Foutenay-lte-Louvres  {SetTie-et-Oise):  1  stubble 
plow. 

Gandelier,  Bucquoy  (Pas-ele  Calais) :  1  Brabant  double 
plow,*  1  Brabant  irisoo^  1  Brabant  bisooA 

Contelet,  iStr^pilly  (Seine-et-Mame):  1  plow. 

David,  Sarlat  {Dardogne) :  1  plow. 

Debains,  Saint-Eemy  {Seine-et-Oise):  1  steam-plow. 

Decauville,  Petit-Bourg  (Seine-et-Oise):  Steam-plows. 

Deere  &  Co.,  Moline,  Til.,  U.  S. :  1  gang-plow,  1  plow,  1 
sulky-plow. 

Depoix,  Chapelle-en-Serval  (Oise):  1  iron  plow. 

Delahaie-Tailleur  &  Bajac,  Liauconrt  (Oise):  1  Brabant 
double  plow,  1  Brabant  plow,  1  bisocj  1  quatresoc^  1  drain- 
ing plow,  1  stubble  plow,  1  trisocj  1  ditching  plow, 

*  The  double  plow  is  capable  of  changing  to  turn  a  furrow  in  either 
direction ;  otherwise  called  a  swing-plow,  turning  plow,  hillside  plow, 
ete. 

tBifoo  and  trifoo  are  plows  with  two  or  three  shares  and  moldboards, 
respeotirely — t.  e.,  gang-plows  with  two  or  with  three  bodies. 
2  V  E VOL  5 
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p  Ujj«'«»^«^.  Dorand,  Montereau  (Seme-etMame):  1  Brabait  plow,  1 
plow. 

For^t-Collin,  Gaise  (Aiane):  Brabant  doable  plows. 

Oale  &  Co.,  Albion,  Mich.,  17.  S. :  2  plows. 

Gamier,  Eedon  (Ille-et-  Yilaine) :  1  plow,  I  ditching  plow. 

Henry  Frferes,  Dury -15s- Amiens  {Somme) :  1  Brabant  plow, 
1  plow  (0.25  meter  depth),  1  triaoo. 

Ladislas-Gubiez,  Buda-Pest,  Hungary :  Plows. 

Lemaire,  Auger,  &  Amlot,  Bresles  {CHBe):  Brabant  plows, 
Brabant  plows  h,  bascule. 

Mar^chaux,  Montmorillon  (Vienne):  1  plow,  1  ditching 
plow. 

Meixmoron  de  Dombasle,  Nancy  (Meurthe-et-Moselle):  1 
x&tdaB.  swing-plow,  1  subsoil  plow,  1  plow  (avant-train)^  biaoeSj  1 
ridging  plow. 

Meugniot  Ain^,  Dijon  (Cdte  WOr)i  1  plow,  1  hiaoc. 

Nicod  Fr^es,  fiternoz  {Dovbs):  Plows. 

Normand  -  Gourdain,  Villers-au-Flos  {Pas-de-Oalais):  1 
Brabant  double  plow. 

Parquin,  Paris :  1  Parquin  plow. 

Eandolph,  Morristown,  N.  J.,  U.  S. :  Ditching  machine. 

Eenault  -  Gouin,  Sainte-Maure  (Indre-et-Loire):  1  vine- 
yard plow,  1  ridging  plow,  1  ditching  plow. 

Bousselet,  Tancrou  {Seine-et  Marne):  1  stubble  plow. 

Simond,  la  Baume  {Doubs) :  1  plow. 

Speer  &  Sons,  Pittsburgh,  Pa.,  U.  S.:  Plows. 

Valck-Virey,  Saint-Di6  (Vosges):  1  double -moldboard 
plow. 

Vemhes,  Saint-Izaire  (Aveyron) :  1  plow. 

Voirin,  Manois  (Haute-Marne):  1  plow. 

Wateliez-Delattre,  Emmerin  (N^ord) :  Plows. 

(And  many  others  not  entered  on  the  printed  programme.) 

ciiiMifloation.  ClusHification. 

To  render  the  account  more  clear  the  plows  will  be  divided 
into  groups  as  foUows : 

1.  Single.  6.  Clearing. 

2.  Tuming-moldboard.  7.  Sulky. 

3.  Subsoil.  8.  GtBJig. 

4.  Draining.  9.  Boot-diggersi. 

5.  Bidging. 
^iteodnotory  Introductory. 

The  variety  of  styles  and  sizes  of  plows  in  Prance  is 
greater  than  in  the  United  States.  Some  makers  have  as 
many  as  ten  different  sizes  of  a  peculiar  line  of  plows. 
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France  is  not  so  homogeneoas  a  nation  as  oar  own,  and  the  pe^e-IS^?^**' 
influence  of  the  old  provincial  divisions  of  Flanders,  'Sot- 
mandj,  Alsace,  Langaedoc,  Provence,  Gascony,  etc.,  is  visi- 
ble in  the  implements  and  methods  as  well  as  in  the  persons 
and  language  of  the  peoples.    French  plow  manufactorers   causes  of  th. 
who  aim  at  a  national  reputation  and  clientdle  have  to  bear  ^\om 
in  mind  the  prejudices  or,  perhaps  we  may  say,  habits  of 
the  different  sections ;  and  this  increases  the  variety  of  the 
stock  in  trade,  somewhat  as  in  our  own  case,  where  the 
right-hand  and  the  left-hand  plows  respectively  have  their 
admirers.    The  customs  of  Central  and  Southern  Ohio  and 
of  the  South  generally  differ  in  this  respect  from  Michi- 
gan, the  line  of  the  Lakes,  and  the  Eastern  States.    There  vanety  greater 
is  more  difference,  for  instance,  between  the  "Dombasle'^Tvith  us  or  m 
plow,  made  at  Nancy,  in  the  old  Lorraine,  and  the  Brabant  '^^ 
doublCj  built  at  Liancourt  or  at  Bennes,  than  is  to  be  found 
between  any  single-furrow  plows  built  in  the  United  States 
or  between  any  varieties  made  in  England. 

It  will  not  answer  the  present,  purpose  to  show  the  crude       xi^©  emder 
country  plows  which  are  still  so  common  in  all  parts  of  plows    omitted 
France,  although  one  may  trace  the  original  features  in    ™*^o'®p<»'*- 
many  of  the  most  improved  present  forms.    It  is  only  de- 
signed to  show  those  that  have  merit,  and  in  which  certain 
features  of  novelty  are  to  be  found,  which  may  jwssibly  be 
suggestive  to  those  engaged  in  the  manufacture  of  farming 
implements.    Even  when  the  specimen  selected  for  illustra- 
tion may  look  more  curious  than  useful,  it  will  be  rash  to 
condemn  at  first  sight,  for  the  French  are  excellent,  careful, 
and  successful  farmers,  and  La  Belle  France  is  no  misno-  LaBouFranc*, 
mer,  for  the  country  is  probably  the  richest,  most  pros- 
perous, and  most  beautifiil  in  the  world.     The  farming 
implements  of  such  a  nation,  especially  when  so  large  a 
majority  of  the  people  is  engaged  in  rural  pursuits,  cannot 
but  be  worthy  of  attention. 

PLOW  TRIALS,  Scene    of    tho 

plow  trials. 

The  trials  of  plows  at  Petit-Bourg  took  place  on  the  farm    Farmof  m.d©. 
of  M.  DecauviUe,  an  area  of  several  hnndred  acres  being  SJirg.*  * 
placed  at  the  disposal  of  M.  Eugene  Tisserand,  the  Inspector- 
General  of  Agriculture  of  France  and  director  of  the  trials. 

1.   Single  plows.  Single  plows. 

The  French  stiU  adhere  to  a  wooden  moldboard  for  cer-    wooden  moid- 
tain  sandy  soils.    Such  plows  weigh  fr^m  80  to  240  pounds, 
according  to  size,  and  seU  at  fr^m  30  to  75  fr.    While  in 
England  plows  have  generally  two  wheels  to  gage  the 
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depth,  it  is  by  no  meaDB  so  universal  in  France,  and  the 
cheaper  forms  of  wooden  beam  plows,  which  are  sold  as  low 
as  35  fr.,  are  frequently  wheelless.     The  French  catalo^es 


Fig.  1.— French 


divide  them  into  "  without  wheels,"  "  with  one  wheel,"  "  with 
two  unequal  wheels." 
The  cJtarrue  d,  cbaine  (Fig.  2)  has  two  equal-sized  wheels, 


dnftctiala    and 
fiiT»orriigv. 


FiO.  3. — Charrae  A  ehatne.     P.  Dnrand,  Montereau,  Franee. 

Momuidr  and  preserves  the  general  term  of  the  Normandy  plow,  in 
which  the  beam  is  set  at  a  considerable  angle  and  rests  in 
a  seat  on  the  frame  of  the  high  fore-carriage  (arant-train). 
The  double-trp©  is  hitched  to  the  axle  of  the  avanttrain,  and 


Fio.  3. — PloiB  mounted  iHth  aeonl-frafn.     Jfeiiraaron  ifo  Dombath,  Naniy,  Franw. 
piowwithforo- the  latter  has  a  draft-chain  to  the  beam.    The  implement 

oaiTUffc, 

has  a  loose  and  ratthng  appearance  to  us,  who  have  more 
compact  arrangements,  bnt  it  does  very  good  work  and 
maintains  its  place. 
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The  mode  of  mouDtio  g  the  plow  on  the  avant-train  shown    ^'™  *" 
in  Fig.  3  is  oae  foond  ia  the  long  series  of  plows  manufoct- 
nred  by  Meixmoron  de  Dombasle,  of  Saacy.    The  nose  of 


FlQ.  4. — Brabani  limple.     P.  Durand,  Monlereau,  France. 

the  plow  is  pivoted  to  the  avant-train  instead  of  simply  rest- 
ing upon  it  and  being  drawn  by  a  chain.  The  a^ljnstment 
for  depth  of  furrow  is  by  the  vertical  screw,  which  ha«  a 
handle  above  the  bridge. 


Fio.  5. — Dwmudls  pUm  body.     Viae  oh  the  moldboard  »idt. 

Another  step  and  we  approximate  more  nearly  to  the 
English  style — Dnraud's  Brabant  simple,  as  distinguished 
from  the  double,  which  has  a  turning  luolilboard  {tourne 
oreilie),  a  left  hand  and  a  right  baud,  so  as  to  plow  back 


FlO.  6. —  Viae  on  the  land  side. 

and  forth,  returning  in  the  last-made  farrow,  the  near  and 
the  oflf  horse  alternately  in  the  furrow. 

In  this  plow  the  avant-train  simply  sustains  the  beam; 
the  draft  is  by  a  rod.    In  the  circnlar  handed  to  the  spec- 
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tators  at  the  trial  it  is  ilescnbed  as  "intended  for  depths 
either  ordinary  or  deep.  It  replaces  with  great  advantage 
all  the  ancient  models  of  plows.  It  will  travel  alone  upon 
the  earth,  without  need  of  holding  the  handles." 


Fia.l.—  rieKio/theatptimUpievteofliebody,  minuB  the  tuoldboari. 


For  the  purpose  of  illustrating  the  French  method  of 
manufacture,  it  will  be  as  well  to  dissect  one  plow.  If  our 
people  may  have  the  idea  of  supplying  France  with  plows 
to  the  same  extent  that  they  now  furnish  that  country  with 
harvesters,  the  detail  may  not  be  thrown  away. 


VIeti  QDder- 


FiO.  6,— Time  under  the  bodi/  of  the  plow. 


Dnrand's  plow  bodies  are  made  applicable  to  any  system 
of  plows  as  well  as  the  Brabant  simple.  The  firm  also  sup- 
plies the  parts  of  the  body,  which  can  be  mounted  on  any 


Pio.  9.— One-wSmfcd  pUw.     B.  Boiin,  Semie*,  Ihmce. 

^low  by  local  shops,  according  to  the  custom  of  the  coun- 
try.   They  are  made  either  in  cast  iron  or  cliUIed,  and  in  12 
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diA^reot  sizes,  from  those  adapted  for  1  horse  to  tboee  for    Fii»'tH«it 
12  horses. 

In  Figs.  5  t»  8  the  {wrtiona  of  the  plow  body  are  shown.  jj-SSbSf**^ 
A  is  the  standard;  6  the  sole;  C  the  corner  piece;  D  the<^iic*-^>' 
share;  E  the  breast  covering  the  front  of  the  standard;  F 
is  the  heel-piece  to  prevent  wear  of  the  moldboard;  G  is 
the  rear  standard ;  and  H  the  belicoidal  inohlboard. 

The  one-wheeled  plow  of  Bodiii,  of  Trois-Croix  (Fig- 


Fic  10. — Large  tw&-whteUd  plam  tvUkJoiHier.     E.  Ifodin,  Emuet,  France. 

are  9),  dispenses  with  the  arrant-train,  the  standard  of  the 
gage-wheel  passing  through  a  mortise  in  the  Iwam.  The 
quadrant-clevis  permits  a<)justnient  for  land,  and  the  screw 
through  which  the  draft-rod  passes  is  the  gage  for  depth. 
It  is  ver>'  closely  oo  the  British  moilel.  Tlie  Frencli  plows 
in  a  set,  otherwise  similar  except  as  to  size,  are  classed,  by 
the  length  of  the  moldboard,  short,  medium,  and  long  {cer- 
aoir  oourty  veraoirmixte,  veraoir  alhmgi).    Figs.  9  and  10  show  whRd^Tpiow^ 

vith  aliliii-cuilcr. 


Fio.  11. — 7to»«keeI»iJ  phv.    Lcveoek  ^  Barr,  Shreiaibiay,  England. 
the  tersoir  allongS.    The  mode  of  fastening  the  colter  by  a 
yoke,  shown  in  Fig.  9,  is  becoming  quite  common  in  several 
countries.    The  implement  is  all  of  iron.    The  smallest  size 
is  intended  for  one  horse  in  sandy  ground. 
Fig.  10  is  made  in  three  sizes —  (|^"'^f*'^ 

Welgbt.  kiliM.    Price,  fruics. 


Bodin's  large-sized  plow  (Figure  10),  with  two  wheels  and 
a  jointer,  is  designed  to  plow  to  a  depth  of  35  centimeters 
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pioKiriaU.  (14")  when  drawn  by  6  horses  or  oxen.  It  is  nsed  in  open- 
iiig  furrows  for  draining.  The  weight  is  200  kilos  and  prioe 
The  akim-coi- 230  ft.  The  skim-colter — the  flrat  appearance  of  which  io 
this  country  is  believed  to  have  been  about  30  years  ago  in 
the  implement  known  as  the  "donble  Michigan  plow" — is 
DOW  becoming  quile  common  in  England  and  France. 

The  plow  (Fig.  11)  exhibited  by  Lowcock  &  Barr,  of 
Shrewsbury,  England,  only  differs  from  that  of  Bodin,  of 
BeDnes,  in  some  of  the  details.    The  moldhoard  has  the 


Fio.  li,—"Bri4lt"  pallirn  icha-t  plote.     Jfitliuril  liorvtby  ^  So*t,  Gratitkam, 
£lii)land. 

i.h  e°-!i"''''iow"'  ^^^ff^  shape  and  long  rearward  extension  familiar  in  the 
i^wcofiki  Barr  Scotch  plows.  It  has  One  feature  by  no  means  common,  a 
means  of  actuating  the  inclination  of  the  moldhoard  by  a 
lever  or  brace  operated  by  a  hand-screw. 
«^  ^msbv  &  The  plows  made  by  Horueby  &  Sons,  Grantham,  England, 
are  of  numerous  patteriis,  with  or  without  the  draft-rod, 
with  or  without  gage-wheels,  and  the  swing-plows  are  desti- 
tute of  the  jointer.    The  moldhoard  has  a  peculiar  convex 


Fig.  13.— Berolrinjf  moldbodrd  ploie.     Corbett  f  Peeh,  Shrewabarg,  England. 

RsToiTinft  ghape  much  insisted  ujion  by  this  firm,  which  appears  to 
have  been  the  first  to  introduce  it.  The  shares  arc  of  cast 
chilled  metal  and  made  self-sharpening.  The  colter-fasten- 
ing admitN  of  any  rake  being  given  to  the  colter  without 

Hormbj's  holes  iu  the  beam.  This  yoke-fastening  is  also  nscd  largely 
in  the  United  States  upon  the  Collins  plows  and  others. 
The  fiame  is  of  wrought  iron.  These  plows  have  long  been 
favorites  with  farmers,  and  may  be  taken  as  the  best  ex- 
emplars of  their  order  and  country. 
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The  English  plows  were  oot  shown  at  the  field  trial  ordered  ''•"  "^^ 
by  the  Exposition  authorities.  The  reasons  for  their  avoid- 
ing the  competition  can  only  he  guessed  at.  The  opportn- 
nity  was  afforded  by  a  verj-  singular  mode  of  classiflcation, 
which  gave  an  exhibitor  the  right  to  enter  his  machine  in 
Glass  51,  or  agricultoral  machint-Ty  not  in  motion  {mat&iel 


Gile  Uanii- 

hcturingCo.'B 


etproc4dSg  des  exploitations  rurale»  et  forestiires)  or  in  Glass 
76,  which  included  agricultnral  implements  in  motion  {spid- 
mens  d' &rploitation«  rurales  et  d^usines  agricoles). 

The  French  and  Americana  entered  in  Class  7C,  the  En- 
glish in  Class  SI.  Each  class  had  its  jury  and  worked  inde- 
pendentlj',  viewing  the  same  machines  and  making  reports 
recommending  medals.  Much  duplication  of  awards  ensued, 
and  some  curious  differences  of  estimation  of  the  devices  by 
the  respective  juriea. 


Fio.  IB.—MotabU-pointphiti.     C.  GiiiHeauj,  Segr^,  France. 
An  English  plow  with  a  skim-colter  was  exhibited  hy  Cor-    ^■w"'*',^''^ 
bett  &  Peele,  of  Shrewsbury,  England,  but  this  plow  hiul  apllw  (Figure  isj. 
still  more  distinguishing  peculiarity  in  its  revolving  mold- 
boanl.     This  was  introduced  from  the  United  States  into 
England  in  1S70,  where  it  apjiears  to  meet  with  some  favor, 
tboQgb  wo  see  but  little  of  it  at  home.   The  price  of  this  plow 
complete  is  £5  10s.     A  disk-colter  to  use  in  place  of  the 
skim-colter  is  10  shillings  (Figure  13). 
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Tlie  only  American  plow  which  had  the  skfin-colter  or 
small  paring  share  in  advance,  known  also  as  a  jointer,  and 
in  France  as  a  rosette,  was  the  plow  exhibited  by  the  Gale 
Manufacturing  Company,  of  Albion,  Mich.  This  was  one 
of  the  plows  which  was  exhibited  in  operation  at  Petit- Bonrg, 


Pig.  16. — Singh  plow  (monotoc).     HHitKOron  de  DotnbatU,  Naneg,  France. 

and  was  remarkable  for  the  completeness  with  which  it 
buried  the  stubble  (Kgure  14). 

The  plow  has  a  peculiar  appearance  and  contains  all  the 
adjustments  for  land  and  depth  in  the  beam.  By  Ioo8<:>ning 
the  nuts  on  the  rods  where  they  join  the  standard,  the  front 
end  of  the  beam  may  be  pitched  downward  or  npward, 


Fig.  17. — Inm-beavi plotc.     Deere  .(■  Co.,  ifoliiie,  HI. 

towards  the  land  or  away  from  it,  and  so  give  the  require«l 
set  A  cotter  may  l>e  snlwtituted  for  the  jointer,  and,  t)eing 
attached  to  the  standard  aud  not  to  the  beam,  maintaius  its 
adjustment  at  all  times. 
■■  Fig.  15,  a  plow  exhibited  by  Guilleux,  of  Segr^  {Maine-et- 
Loire),  France,  shows  another  speciality.  It  has  a  movable 
point,  which  may  be  thrust  forward  as  it  wears.    The  plow- 
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beam  riding  io  a  socket  on  the  axle  of  an  avant-train  and    I'AwTfait. 
attached  by  a  draft-chaio  is  another  illustration  of  the  per-    prenob  mo™- 
sisteut  form  so  popular  in  France.    The  prices  are  dO,  58,  J'J^^^'j,,  p'" 
70,  and  85  fr..  according  to  size.    The  long  bar  to  be  shifted 
forward  as  it  wears,  to  form  a  plow  point,  was  shown  at  the 
Centennial  in  a  native  plow  from  Berar,  Tndin. 

Fie.  16  shows  tbe  two-wheeled  sinslc  iilow  miule  by  the   ,  i^oh  two- 

"  a        1  !•  wheeled       plow 

firm  of  Meixmoron  de  Domliasle,  of  Nancy  {Meurthe-et-Mo-  (Figure  ibj. 
selle).    It  has  a  frame  entirely  of  iron   and  an  ordinary 
size  weighs  132  lbs.,  and  coats  85  fr.     It  is  a  very  good 
and  cheap  implement  and  does  excellent  work.    Its  clevis 


Sodb'  eeator-levar 


Fio.  IH, — Center-Uwr  ploK,     Alexander  Spaer  4' Song,  PitMurgk,  Pa. 
arrangement  is  good,  both  for  draft  and  depth,  and  the  draft- 
chain  is  likewise  commendable.    The  arrangement  of  the   Ma^joron  de 
two  wheels  follows  the  Euglish  form,  but  the  lever  is  French  (FignreU)'.^ 
and  is  used  to  lift  the  front  end  and  tilt  up  the  point,  so  that 
the  team  will  draw  it  oat  of  the  ground  at  the  end  of  the 
farrow — a  very  good  arrangement,  and  used  also  on  the 
gang-plows  of  France  and  England,  the  plowman  always 
walking  at  work.    Tbe  sizes,  work,  and  prices  are  as  follows : 


Depth  or 

furrow. 

TrJS^.' 

-SSS."'!''*"^ 

Piioo. 

CtnllmHert 
22  to  28 
1&  to  SO 

IV,  1  s 

AWMt. 

fSS^™««.::;;::::-::::. 

ito 

So  &T,  all  the  plows  (with  the  exceptioo  of  the  vooden- 
moldbouid  plow)  have  been  those  with  avant-train  or  gage- 
wheels  for  depth  of  fuiTow.  The  wheelless  plow,  however, 
or  #irtB5-plow,  as  it  is  called  in  England,  is  more  common 
in  the  United  States,  and  in  fact  is  sold  in  Earope  as  the 
"American  "  plow. 

At  the  head  of  the  swing-plows  at  the  Fetit-Bonrg  trials 
was  that  exhibited  by  Deere  &  Co.,  of  Moline,  III-  (Fig.  17),    d**™  *■  co. 

-  T  V       o  /   plow  (Figute  17 

I3iey  are  made  right  or  left  huid,  and  of  22  different  stylee. 


ST- 
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The  high  curved  beam  gives  great  clearance  at  the  throat. 

The  rolltag  colt«r-har  is  fastened  to  the  beam  by  means  of  a 

yoke. 
»•     A  differently  appearing  implement,  with  wooden  beam  and 
™  standing  colter,  was  the  center-lever  plow  of  A,  Speer  & 

Sons,  Pittsburgh,  Pa.  (Fignre  18.) 


Fla.  19. — Reese  eombi 


ploic.     A.  It.  Farquhar,  Tort,  Pa. 


The  lieese  combination  plow,  exhibited  by  A.  B.  Far- 
qnhar,  of  Yorli,  Pa.,  is  a  tool  which  might  seem  to  be  well 
adapted  to  French  methods  and  needs.  Tlie  systeui  of  mak- 
ing a  number  of  optional  tools,  ea^ih  of  which  is  capable  of 
being  attached  to  a  common  stock,  is  familiar  to  the  French 
in  the  case  of  their  vineyard  implements,  though  none  so 
varied  in  their  lines  of  effectiveness  as  that  shown  by  Far- 
quhar. 

The  various  shares  are  the  bull's  tongue,  turning  shares 
of  various  widths  and  depths,  sweep,  and  scraper. 


2.  Tumingmoldboard pU>wg. 

The  term  hillnide  plow  is  generally  applied  in  this  country 
to  this  descriptJon  of  plow,  which,  by  an  adjustment,  is  ca- 
pable of  turning  a  farrow  to  the  right  or  to  the  left  hand; 
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Wasse' 


plow 
Bhiftiiig 
moldboard  (Fig- 
ure 20). 


with 


the  appropriateness  of  our  term  consists  in  its  being  used   ^'^^  *'^*^^ 

by  us  only  for  plowing  hill-sides  which  are  so  steep  that 

the  furrow  can  only  be  turned  down  hill.    The  plow  having 

arrived  at  the  end  of  its  course,  turning  a  furrow  to  the  left, 

the  acynstment  of  the  plow  is 

made  to  enable  it  to  turn  a  ftir- 

row  to  the  right,  and  the  off  horse 

in  returning  takes  the  last-made 

furrow. 

This  adjustment  is  made  in  at 
least  five  different  ways,  four  of 
which  were  shown  in  Paris,  in 
the  English,  French,  or  Ameri- 
can departments;  but  not  all 
four  in  any  one.    In  Britain  such    — ""-^-^^..^       y^  various  names 

,  .      ,  ^1        ^  ^^"^         ^  and   systems  of 

a  plow  IS    known   as    the    turn-  Fig.    21,^Shifting     socket-pieoeo^&ndoiia, 

iwest  plow.    The  French  name   f^^dmoldboardoftoumeweiiu. 
for  the  implement  is  toume-oreille,  L  c,  "tumiug-mold- 
board." 

The  old  Scotch  form  survives  in  the  French  toumeoreillej 
called  the  charrue  Wiisse.  The  sole  and  share  are  perma- 
nent; the  moldboard  is  both  right  and  left,  either  being 
brought  into  action  as  may  be  desired  by  means  of  a  lever, 
the  other  one  shifting  into  the  line  of  draft  on  the  land-side. 
The  same  colter  serves  for  either.  The  plow  was  exhibited 
by  Delahaie-Tailleur,  of  Liancourt  (Owe)  (Figures  20,  21). 

In  Hhetoume-oreilleoi  Meixmoron  de  Dombasle,  of  Nancy 
{Meurthe-et-Moselle)^  the  share,  moldboard,  and  land-side  are 
made  in  one  piece  (or  to  move  as  one),  and  this  is  journaled 
on  a  horizontal  axis  at  the  lower  edge.    This  is  unlocked 


Meixmoron  de 
Dombasle's  turn- 
ing -  moldboard 
plow. 


Fig.  22. — TourM-^reilU,    Meixmoron  de  DomhasUf  Nancy,  France. 

and  partially  rotated  at  the  end  of  a  furrow,  converting 
what  was  the  laud-side  into  a  share  and  sole,  and  presenting 
the  moldboard  in  the  other  direction.  The  price  of  this 
plow  is  100  fr. ;  weighs  98  kilos.  This  form  was  also  shown 
in  the  English  section. 
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The  tourne-oreille  made  by  Bruel  Frferes,  of  Moalina  {Al- 
lier),  ia  shown  in  Fig.  23  as  a  left-hand  plow.  When  it  is  to 
be  used  as  a  right-hand  plow,  the  two  moldboards,  which 
are  Tmited  on  a  horisontat  axis  on  the  median  line,  are  un- 
locked, and  then  turned  half  around,  which  brings  the  one 
now  uppermost  to  the  onderneath  position,  both  the  mold- 
boards  being  then  presented  to  the  right-hand  as  they  are 
now  to  the  left.    Price  of  this  plow  70  fir. 


udplov. 


Fig.  33. — Taming-vuildboard  plote,     Bruel  Frirea,  MouUtu,  fVanoe. 

Another  turning-moldboard  plow  was  shown  by  Alexan-' 
der  Speer  &  Sons,  of  Pittsburgh,  Pa.  It  baa  a  right-handed 
and  a  left-handed  body  placed  back  to  back  ;  that  is  to  say, 
one  presented  forward  and  the  other  rearward.  The  beam 
and  handles  turn  on  a  vertical  pivot  in  the  center  of  the 


Fia.  24.— fitlEndcjitou'.    A.  Speer  ^  8ont,  PiUtburgh,  Fa. 

body,  and  either  the  right  or  left,  handed  portion  eanbensed 
by  turning  the  beam  and  handles  and  presenting  tliem  in  the 
appropriate  direction.  The  rear  portion  of  each  moldboard 
is  hinged,  which  allows  the  one  in  use  to  lap  over  the  other, 
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which  lies  back ;  this  avoids  the  necessity  for  making  the    Ptowt^ri*. 
body  the  snm  of  the  lengths  of  the  two  bodies. 

An  old  English  turn  wrest  plow,  known  in  its  day  as 
Hays's,  was  constmcted  on  the  same  principle,  but  without 
the  hinged  wings  to  the  moldboanls.  piS?""'^""*" 


Fig.  25. — Drabaiil  liouble  ploie.  (',  (Ulteax,  Stgri,  France. 
The  most  important  of  the  series  of  turning-moldboard 
plows  is  known  in  France  as  the  Brabant  double.  Tbis  plow  a  gn^g  h- 
is  meeting  with  great  suvcess,  and  not  on  account  of  its  con- 
renience  for  throwing  I  he  soil  down  hill,  but  principally,  as 
it  would  seem,  on  account  of  itH  permitting  the  plowman  to 
conuuence  at  one  side  of  a  field  and  work  furrow  after  fiir- 


Tow  clear  across  it.  The  English  and  American  practice  is 
to  plow  in  lands ;  the  Euglisb  lands  are  generally  narrower 
than  with  us,  as  the  climate  is  more  moist  and  the  ground 
more  apt  to  be  water-logged. 

The  Brabant  double  is  made  in  great  variety  of  structure 
and  sizes,  all,  however,  possesfing  the  feature  of  having  a 
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pair  of  moldboards,  one  above  the  other,  and  either  bronght 
into  efTectire  position  for  a  right  or  left  hand  furrow,  re- 
spectively.   The  plow  (Fig.  25)  was  exiiibited  by  M.  Guil- 
leux  of  Segr^  {Maine-et-Loire).    His  prices  are  as  follows: 
n-     No.  1,  320  ft.,  to  No.  2,  300  ft.,  suitable  for  breaking  iiew  ground. 
*"     No.  3,  270  ft.,  to  No.  4,  260  ft.,  suitable  for  Uoavy  plowing. 
No.  5,  350  fr.,  to  No.  G,  240  ft.,  suitable  for  ordinary  plowing. 
No.  r,  220  ft.,  to  No.  a,  200  ft.,  BUiraUle  for  light  work. 
No.  9,  190  ft.,  fiuitabia  for  light  work. 


with  BDluail  tal- 


Tbey  are  imulo  of  sizes  from  1  horse  to  16  horses,  by  Del- 
ahaie-Tailleur,  of  Liaucourt;  (OUe),  who  appears  to  have 
been  the  original  constructor  in  France.  The  prices  are 
quoted  by  weight : 

Pric««  or  Del-   ''5*"  100  kiloe 2.00  ft.  per  kilo. 

'h*'*  ■  T»UleQr>  100  to  130  kiloB 1.  50  fr.  per  kilo. 

P   "»(    K'    )■     130  to  150  kiloB 1.43  ft.  per  kilo. 

150  to  190  kilofl 1. 40  ft.  per  kilo. 

190  to  280  kilos 1.x  fr.  per  kilo. 

280  to  350  kitoB  and  over 1.30  ft.  per  kilo. 


wttti  ^Elmatuuie. 


Fig.  'iB.— lirabni'l  Hoablr,  nilh  eiini-tharo. 

The  depth  of  plowing  is  regulated  by  means  of  a  hand- 
screw  on  the  avant-traiuy  which  raises  or  lowers  the  beam. 
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When  at  the  end  of  a  fturow  and  desiring  to  retnrn,  the   ^fc^eKoif. 
plowman  leans  on  the  lever  which  projects  at  the  rear  and 
unlocks  the  beam,  which  is  free  to  turn  on  its  axis,  making  ^j^^****  BraSanf 
half  a  revolution  and  bringing  the  other  plow  to  the  ground  double  plows, 
changing  it  from  a  right  to  a  left  hand  plow,  or  vice  versa. 
The  width  of  furrow  is  regulated  at  the  clevis  in  front,  the 
regulating-screw  letting  the  plow  take  more  or  less  land. 
The  gage-wheels  are  of  equal  diameter,  as  they  are  altern- 
ately in  the  furrow. 

The  deep  plowing  by  the  Delahaie-Tailleur,  large  size  Bra-    Depth  of  tuth. 
bant  double,  is  designed  to  be  0.70  meter  land,  0.60  meter 
depth  J  drawn  by  8  or  10  horses,  or  14  to  16  oxen. 

The  same  firm  exhibited  the  Brabant  double  with  claws 
or  talons,  which  tear  up  the  bottom  of  the  furrow,  acting    (Figure!?). 
as  a  subsoil  attachment.    (Figure  27). 

Another  form  of  the  implement  for  deep  plowing  has  a  Sr|^^"°*  douWo 
skim-share  for  rolling  up  the  stubble  into  a  little  ridge,  to  be  Bharea. 
deeply  buried  by  the  plow  on  its  next  round.    These  shares 
are  placed  in  the  rear  of  the  principal  share  and  projecting   (Figures  28, 29). 
laterally  in  such  a  way  as  to  a<;t  upon  the  land  not  yet 
touched  by  the  main  body  of  the  plow,  but  preparing  the 
snrfiBMse  ready  for  the  next  course. 


Fig.  29. — 8kim-€hare8, 

When  the  skim-share  (Fig.  29)  is  used,  the  skim-colter — 
shown  as  attached  in  Fig.  28 — is  detached;  the  duty  of 
each  is  the  same,  and  the  use  optional. 

The  deepest  plowing  done  at  Petit-Bourg  was  by  the  Bra-  ^^  ^|JJ!bJJ** 
bant  double  i)low8.    None  other  sent  to  the  competitive  ^y  the  Brabaat 

douole. 

trials  were  calculated  for  so  great  depth  of  plowing,  for 
none  others  were  strong  enough ;  we  may  make  an  excep- 
tion in  favor  of  the  Italian,  which  were  simply  immense, 
and  might  have  been  drawn  by  elephants.  One  or  more  of 
the  Brabant  double  plows,  drawn  by  10  oxen,  reached  a 
depth  of  50  centimeters  (19.69''),  and  when  the  wire  rope  of 
the  steam-plow  was  attached  it  plowed  21.65"  deep,  with  a 
breadth  of  about  30''.  The  usual  plowing  depth  is  from 
0.16  to  0.33  meter,  say  from  6 J"  to  13".  The  latter  is  not 
commonly  attained,  but  the  writer  believes  it  to  be  much 
more  frequent  in  France  than  in  the  United  States,  and  can 
name  one  field  in  France  plowed  20"  deep.  This  cannot  be^ 
profitably  done  without  steam-tackle. 
3  P  B VOL  6 
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Flotctrtatt.  3.    Subgoil plows. 

Babmupiovi.      Subsoil  plowB  wcTO  shown  in  considerable  variety.    The 
customary  form  is  one  in  wliicli  the  hard-paa  at  tbe  bottom 


Fig.  SO.—Suitoil-pUnii.    J.  M.  Gamier,  JfrdoR,  Fratux. 

of  the  furrow  is  broken  up  and  allowed  to  fall  back  again — 
not  brought  to  the  surface.  It  is  usually  very  imprudent 
^fiSowiiu^  ^  change  the  natural  relative  positions  of  tbe  soil  and  sub- 
soil, though  a  portion  may  be  mixed  with  tbe  soil  by  plow- 
ing a  little  deei>er  year  after  year,  within  reasonable  limits. 

Garnier's  subsoil  plow  has  a  share  in  front  and  sloping 
plates  at  the  sides  to  lift  tbe  soil,  which  then  falls  liaek 
again  into  the  furrow.  It  bas  the  gage-wheel  and  clevis 
arrangements  for  land  and  for  depth.    The  price  is  45  it. 

Still  another  form  of  tbe  Brabant  double  plow  bas  tbe 


Fig.  31.— Bnihinf  mbioJIer. 

Optional  or  ai-  skim-plow,  coltiT,  aud  plow  01)  One  side  of  the  beam,  and 
Biiinoiier.  scarifier,  shares,  or  tines  on  the  other  side;  tliensc  of  one 

side  or  tbe  other  is  optional  or  alternate.  In  tbe  latter  case 
tbe  plow,  for  onlinarj-  culture,  goes  to  a  depth  of  15  centi- 
meters, and,  the  implement  being  reversed,  the  bottom  of 
the  lUrrows  is  torn  up  an  additional  15  centimeters,  making 
a  total  depth  of  culture  of  0.30  meter, 

Tbe  subsoil  plow  (Fig.  32)  is  also  designed  to  follow  in  tbe 
wake  of  an  ordinary  plow,  and  break  up  the  hard-pan  or 
bottom  of  the  furrow.    It  is  not  designed  to  bring  tbe  sub- 
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soQ  to  the  surface,  bat  to  open  it  to  allow  it  to  be  peuetrated    pi^  "**■ 

by  moisture  and  ameliorated  by  the  air  aud  by  manure. 

The  whole  frame  is  of  iron,  and  the  lever  adjusts  the  depth 

of  penetration  of  tlio  shares  or  withdraws  them  entirely. 

The  shares  are  left,  middle,  and  right,  and  occupy  the  whole 

width  of  the  furrow.    The  weight  is  115  kilos,  and  the 

price  220  fr. 


Fia.:3S.—Stib»oi! plo  p  E  Bodn  I!  nati  France 
The  Bubsoil  plow  of  GiuUeux  of  Segi^  has  the  three 
Kfaares  similarly  arranged  but  instead  of  a  ga^c  wheel  it 
has  a  runner  whose  standard  is  attached  bj  "v  joke  to  the  Guiiienx'ai 
Iteam.  This  exact  device  i-s  used  for  tlie  same  purpose  on 
the  crude  wooden  plows  of  the  Chinese  aud  the  Malays  ot 
Java,  as  shown  in  tfaeir  respective  sections  at  the  Exposi 


Fio.  Ta-Sultoilplon.     C.  GailleiLc,  Segrl  France. 

tion.     The  price  of  this  implement  is  fixnu  80  to  120  fr.,  ac- 
cording to  size. 

The  implement  shown  in  Fig.  34  is  described  as  for  dig-  SHj-n-gMrifl. 
ging  and  improving  land;  presumably  wet  and  compact    (Figure 3i.i 
smIs.     It  was  exhibited  by  Eourdin,  of  Paris,  and  is  priced 
at  400  fr.     It  haa  a  flat,  deep  standard,  a  share,  a  cutting- 
head,  for  dividing  roots,  and  several  serrated  lateral  plates, 
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pbtKtrigit.  for  cuttiug  poots  aDd  making  fissures  in  the  soU,  The  im- 
plemeut  has  two  pairs  of  wheels,  fore  and  aft,  and,  by  the 
manipulation  of  the  levers,  may  be  made  to  ride  free  of  the 

B«ri>'«»o»rtfier,  ground  or  be  set  to  any  depth  required,  the  usual  working 
limit  being  a  depth  of  0.6  meter,  about  2i".  The  levers 
act  practically  as  a  parallel  motion,  and  the  sole  is  always 
horizontal. 


Fig.  M.—Sayn't  taarifier.     C.  L.  Bourain,  Pari*. 
Drdningpioin.  4,  Draining  ptows. 

Draining  plows  in  France,  as  elsewhere,  are  upon  cither 
of  two  principles — to  excavate  an  open  drain,  or  to  make  an 
underground  passage  for  the  water.  Tlie  latter  is  called  by 
ns  a  mo(e-plow,  from  the  round,  tunnel-like  channel  which 
it  makes  in  the  groiiud.  It  is  termed  in  France  a  charruc 
sous-solf  or  underground  plow  and  is  frequently  employed  in 
the  track  of  an  ordinary'  plow  as  a  Bubsoiler,  breaking  up 


Fio.  35. — Meixmoron  dt  Domba'tf't  molr-plott. 

'othe  hard-pan  forming  the  bottom  of  the  furrow,  Thedepth 
of  working  is  usually  30  centimeters  below  the  same  depth 
made  by  the  ordinary  plow.  The  price  of  the  implemeutis 
115  fr.,  and  the  weight  98  kilos. 

The  mole-plow  exhibited  by  Delahaie-Tailleur  &  B^jac, 
of  Liancourt  (Oise)  has  the  ordinary  French  aranttrain  and 
a  plate  which  form  the  standard,  carrjiDg  the  long,  round 
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share  9  centimeters  in  diameter.    In  its  passage  through  tlie    ^*'™  '■**■ 
feTomid  it  leaves  a  conduit  of  its  own  diameter  for  carrjing 
off  the  irater. 


DeUhftie  ■   Tftfl- 


PlG.  36.—Mole-pUm.     DtlaJtaie-TaiHeur  f  Bajac,  lAanwari,  J^Voikw. 

Another  class  of  draining  plows  is  that  which  follows  the 
track  of  an  ordinary  plow  and  lifti  the  subsoil  to  the  sur- 
face, forming  an  o|)eu  drain.  In  practice  the  anbsoil  to  a 
depth  of  ii  to  55  centimeters  is  raised,  and  is  thrown  out 


DmiuiDfc  plow 


FtO.  37. — Draining  ploie.   Sfeixmoroii  de  Dombiult,  Nancy,  Franix. 

Upon  the  earth  raised  by  the  precedent  plow.  The  lower  por- 
tion of  the  plow  occupies  the  first  furrow,  and  the  sloping 
inoldboard  pushes  the  soil  onto  the  surface  of  the  ground 
tiear  of  the  edge  of  the  ditch.  The  price  of  this  plow  is 
105  fr.;  weight,  112  kilos. 


Fio.  38.— £ltbl'«  IrmcAtngpIotD. 

Billot's  trenching  plow  is  intended  for  cutting  drains  in 
natnral  prairies.  The  sloping  cutter  and  the  curved  share 
cut  the  sod,  which  is  lifted  and  thrown  in  two  equal  por- 
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tions  on  each  side  of  the  tlitch.  The  plow  haa  an  m^lmaiy 
avanttrain,  not  shown  in  the  figure. 
''*  The  large  ditching  macbine  of  Hon,  Theodore  F.Baadolph, 
of  Morrititowii,  N.  J.,  waa  exhibited  ou  the  same  day  as  the 
plows,  at  Petit-Bourg.  So  land  suitable  was  found  ou  the 
ground  selected  for  the  trials,  :iud  the  sharp  flanges  which 
are  intended  to  imbed  themselves  in  the  soil  were  nnable  to 
penetnvte  the  dry  clay  of  the  upland  where  the  experiments 
took  place.  Its  great  capacity  for  work  in  suitable  soil  be- 
ing within  the  knowledge  of  one  at  least  of  the  jury,  regret 
was  expressed  that  no  adequate  preparation  had  been  made 
to  exhibit  it  in  its  proper  field. 

».  5.  Ridging  plows. 

Double  moldhoard  plows  {buttoirs),  for  throwing  right 
and  left  furrows  at  the  same  time,  are  mueh  used  in  En- 
gland, and,  Judging  hy  the  display  and  the  ridge  system  so 
nearly  universal  in  beet  culture,  still  more  common  in  France. 


Fio.  39.— Biiijinj  ptow.     C.  GiuUeiw,  Stgri,  Fraiuie. 
They  were  shown  stocked  in  wood  and  in  iron.    Figure  39 
is  one  exhibited  by  Guillenx,  of  Segr^  (Maine-et-Loire),  and 
made  in  three  sizes,  respectively  40,  50,  and  60  fr. 


Fig.  V).— Ridging  plov.    E.  Bodin,  Henna,  France. 
The  doiible-moldboard  plow  made  by  Bodin,  of  Trois- 
Croix,  Eennes,  is  stocked  in  iron,  and  when  made  with  one 
■wheel  la  sold  iu  two  sizes,  at  110  and  100  fr. ;  the  imple- 
ments, respectively,  wei'jhing  100  and  90  kilos.     Made  with 
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twogage-wheelsia  front,  speciallyadapted  to  make  the  ridges    i^owtnau. 
on  wtiich  beet-root  seed  ia  sown,  tlie  implement  <»sts  10  fr. 
more. 

Ou  the  same  stock  ma>y  be  attached  an  ordinary  plov 
body  or  a  potato-digger. 

6.  Clearing  plote.  cieuiBgpioin. 

Of  plows  espeeiiUly  adapted  to  clearing  in  woody  or  rooty 
groand  but  few  implements  were  shown.  Incidentally, 
many  of  the  heavy  plows  are  calculated  for  such  work  as 
it  may  occur.  Others,  like  our  prairie-breakers,  are  for 
stubborn  uod,  wild-grass  meadows,  and  low  situatioos  with 
patches  of  willow  or  hazel,  brambles  or  rose  bushes,  aa  the 
case  maybe.  Some  statemeuts  to  this  effect  have  l>«en j^^^'»'';j;^J^ 
made  in  reference  to  plows  previously  referred  to.  See  ante,  p^'^- 
paa«iiH. 

The  deboisetue,  or  clearing  plow,  of  Delabaie-Tailleur,  is 


Fio.  41. — Clearing  plate.    Delakaie-Tailleiir  ^  Bajae,  Liancourt,  FYaiux. 

designed  evidently  for  clearing  ground  which  has  grown  up 
in  thickets  or  copses.  It  is  made  with  '^,  3,  4,  5,  or  8  cut- 
ters in  advance  of  the  plow  proper.  Each  cuts  into  the  land 
below  the  preceding  one,  so  that  a  dcbotseuse  of  5  cutters 
will  divide  the  roots  to  an  onliuary  plow  depth. 

7,    Svlky-pUjW.  SQlkyplowfc 

The  saUty  or  riding  plow,  which  has  become  so  common  i^™  &  c»'" 
with  us,  is  a  curiosity'  in  Europe.  But  one  was  shown  iu 
Paris,  and  it  alone  of  its  class  was  at  the  Petit- Bourg  trials.  '*^P"e«.) 
It  was  exhibited  by  Deere  &  Co.,  of  Moline,  III.,  and  the  qual- 
ity of  the  material  and  the  finish  of  the  work  were  the  sub- 
jects of  general  remark.  It  has  the  rolliug-colter,  adjust- 
ment for  depth  and  land,  and  means  for  withdrawing  it  from 
the  soil,  in  turning  or  traveling,  by  a  single  lever.    (Fig.  42.) 

8.  6ang-plow8.  cng-piow*. 

There  is  a  growing  tendency  in  England  and  France,  as 
well  as  io  the  Unit«d  States,  to  the  use  of  the  gang-plow  as 
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pioitiriau.  a  Baving  of  the  labor  of  men.  Lord  SomersviHe's  "dooble- 
furrow  plow,"  ioTeiited  about  1799,  bad  a  beaoi  bent  for  the 
attachment  of  two  plow  bodie»,  the  left-hand  one  placed 
j,J!f^„^^f:  laterally  and  to  the  rear  of  the  forward  one,  both  being 
iw  plow,  right-handed  according  to  the  custom  of  the  country.  This 
was,  [>erhap8,  not  the  first  gang-plow,  however,  for  Mr. 
Duckel,  of  Esper,  in  England,  had  one  in  1797,  drawn  by 
fonr  horses.  These  were,  however,  a  little  in  advance  of 
the  times.    CTow  they  are  popular. 


Via.  42.—tHlpiit  tulkf-plaw.   there  f  Co.,  Moline,  lU. 

ini  of  the     At  Petit-Bourg  the  gang-plows  alone  were  tested  with 
KtR-Bonrg.       the  dyuaniomelor,  ainl  of  those  shown  in  the  contest  two 
representative    implements   were  chosen   for  this   honor, 
those  of — 
Meiimonin  de     MeixmoroD  do  Dombaslo,  of  Nancy  {Meurthe-et-llIoseUe)y 
i>™b«io.  France. 

Deere4C<K         Deere  &  Co.,  of  Moline,  III.,  United  States. 

A  number  of  English  gang -plows  were  shown  at  the  Ex- 
position, bnt  not  at  the  competitive  triiUs.  The  French 
gang-plows  at  the  trial  were  numerous. 
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The  claim  made  for  the  French  btaoo  is  that  it  i 


PhvlTiaU. 


claimed   tori 

to  f  1.60  per  acre).    It  is  desired  to  plow  IJ  hectares  (say  »*»«■ 
3.75  acres)  per  diem.    It  works  with  one-third  less  tractive 
power  than  two  single  plows  throwing  the  same  furrow. 

In  the  gang  plow  trials  each  implement  waa  required  to      Cingpiowof 
plow  a  tract  of  equal  size,  the  two  lots  lying  alongside  of  Dambuie. 
each  other  and  the  plows  being  started  simultaneonsly. 


FiQ.  43. — BiMoc,     ileixmoioa  de  DombalU,  Nancg,  Frajiec. 

Each  plow  was  drawn  by  four  horses,  and  the  teams  were  j^Mett"*  *>"*»■■ 
changed  in  the  middle  of  the  trial.  The  length  of  course 
was  160  meters.  The  table  attached  gives  the  result  in  a 
verj-  elaborate  manner,  and  the  means  of  comparing  the 
work  done  by  a  given  expenditure  of  power  are  very  ready. 
The  most  pregnant  column  is  the  eleventh,  which  gives  the 
mean  of  two  trials  of  each  plow  of  the  power  required  to 
displace  a  metric  cube  of  earth. 
The  Meismoton  de  l>ombasle  bx»oc  is  made  of  sizes  and  Bii«uidpriHis 

.  ,,  of  the   Melimo- 

prices  as  follows:  ran  dv  Dombwle 


Sirfofplow. 

Depth  of 

work. 

Width  of 
luid. 

Number  of  hor». 
requirwi. 

In  oHt 

DAO'Und 

■■£"• 

Fnna 

SiuUMhc 

10  to  14 


WW  40 

IK! 

Sl«« 

KUot. 
S4T 

42 
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Tbe  coQstruclion  of  tbe  Meismoiou  de  I>omb!isle  bisoc  is  pimxtM*- 
easily  uoderstood  by  the  asaistance  of  the  engraving  (Fig. 
43).  St>eakiDg  in  general  terms,  it  consists  of  two  plows  of 
eigual  size,  attavbod  at  a  regulateil  distance  apart,  one  a  lit- 
tlv-beLind  tbe  otber,  so  tliat  its  ftirrow-slice  shall  not  touch 
the  plow  in  advance,  and  tbe  two  beams  attached  to  a  sin- 
gle draft  amiugeuicut. 

Tbe  plow  is  supported  in  front  upon  a  pair  of  wheels y*^™!^'^™'^ 
whose  bent  axle  ia  rotatabie  by  means  of  a  lever  so  as  toiie  DombMie 
elevate  or  depress  tbe  front  end,  and  thereby  determine  tbe 
depth  to  whicli  the  shares  shall  penetrate.  The  lever  moves 
in  a  vertical  slotted  guide,  and  a  pin  above  the  lever,  pasH- 
ing  tlirougb  holes  in  the  guide,  maintains  tbe  plow  at  the 
required  adjustment.  It  is  necessary,  also,  to  adjust  th« 
draft-chain  at  the  clevis  to  raise  the  point  of  traction  for 
deep  plowing  and  depress  it  for  shallow.  Tbe  test  of  adjust- 
ment is  when  the  shares  penetrate  to  the  right  depth  with 
a  verj'  light  pressure  U])ou  the  wheels,  so  that  they  leave 
but  a  faiut  trace  of  their  passage. 

The  furrow  is  etinalizeil  between  the  two  plows  by  means 
of  turning  in  one  or  the  otber  direction  the  screw  piac«d  on 
the  long  beam.  In  plowing  the  last  furrow  of  a  field,  when 
but  a  aingle  furrow  remains,  the  horizontal  screw  is  turned 
to  the  lefl,  so  that  tbe  rigbt-hand  plow  runs  in  the  preced- 
ing furrow. 


Fio.  44.— Gang-plow.     Deere  ^  Co.,  Moline,  III. 

These  plows  are  made  strong  enough  for  8  or  10  horses 
for  extra-deep  plowing  or  breaking  new  ground. 

The  Deere  gang-plow  is  a  more  compact  arrangement, 
and  is  a  riding  plow.  This  latter  feature  is  a  novelty  in 
Europe. 

"While  the  implement  of  Meixmoron  de  Dombasle  consists 
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■w  Irian,  of  two  plows  with  gage- wheels  in  front,  and  drawn  by  means 
of  a  single  broad  clevis,  to  which  the  noses  of  the  plows  are 
attached,  the  Deere  plow  follows  the  American  "sulky" 

liinictionof  system,  a  wheeled  carriage,  which  has  a  tongue  for  the  horses, 

plow.  'a  seat  for  the  driver,  and  a  point  of  attachment  for  the 
plows,  which  are  braced  and  adjustetl  permanently  for  rela- 
tive distance,  and  controlled  by  a  single  lever,  which  regu- 
lates the  depth  or  withdraws  the  plows  from  the  ground. 
It  opens  up  the  first  furrow  and  finishes  the  land  by  moving 
the  lever  from  one  notch  to  another,  the  plows  maintaining 
a  level  position  at  all  depths;  and,  by  pressing  the  same 
lever  outward  until  it  locks  into  a  lug  on  the  hub,  the  plows 
are  carried  clear  of  the  ground  by  a  half  revolution  of  the 
wheel. 
It  is  all  of  iron  and  steel. 

igihepiow.  As  to  the  general  (juestion  of  the  economy  of  carrying 
the  driver,  it  is  contended  that  the  metliod  of  carrying  the 
weight  of  the  plow  and  furrow-slice  on  wheels  more  than 
counterbalances  the  luldition  to  the  draft  due  to  tbo  weight 
of  the  driver. 

uingcoiiBT.  While  questions  of  corn  cultivation  do  not  much  concern 
the  French  farmer,  it  is  nevertheless  a  very  im^iortant  serv- 
ice i>erformed  by  the  sharp  rolling-colters  in  cutting  the 
corn  stalks  of  the  previous  season  in  advance  of  the  plow- 
share. 

The  ekarrue  bisoc  exhibited  by  Bodin,  of  Trois-Oroix, 
Bennes,  has  two  plow  bodies,  with  long  moldboards,  with 
two  unequal  wheels,  one  to  run  in  the  furrow  and  the  other 
on  the  laud.  The  plows  are  right-handed,  as  seems  uni- 
versal in  Europe,  and  the  rear  plow  alone  has  stilts  for  the 


Bodln'i  donble 


Fio.  ib.—BUoo.    E.  Bodin,  Retmet,  Fra«<x. 

plowman,  the  beam  of  the  forward  plow  being  rigged  out 
from  the  longer  beam  of  the  other  plow.  The  wrought-ipon 
frame  is  very  well  constructed.  It  is  intended,  according 
to  the  nature  of  the  ground,  for  3  horses  or  4  oxen,  with 
ordinarily  light  land. 
The  price  is  200  fr.,  and  the  weight  120  kilos. 
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The Insoc of Delahaie-Tailleur  &  Bajac,  of Liancourt  (Owe),    '"'»*  "**- 
has  a  very  different  style  of  frame,  and  the  arant-train  on 
the  model  of  the  Brabant  pattern,  made  in  such  very  exten- 
sive variety  of  style  and  size  by  this  firm. 


FlO.  46. — Biaoc.  Deialuae-TailUur  tf  Bajac,  Liancourt,  FYanix. 
The  English  imjilement-mabers  exhibited  a  number  of 
gsDg-plon-s,  double  aud  triple,  bat  did  not  bring  them  to 
the  trials  at  Petit-Bourg.  It  may  bo  as  well,  however,  to 
show  these  implements  to  afford  means  of  comparison,  as 
they  do  not  lose  all  interest  in  conseqaeuce  of  the  want  of 
enterprise  of  their  owners  or  agents. 


Kuiiomes,  Simi, 


Fio.  47.     Double- furron) plow.     Baniomtt,  Simg,  ,f-  Bead,  Iimvieh,  England. 

Ransomea,  Sims,  &  Head,  of  Ipswich,  England,  eshib-  GMig-pio'"  of 
ited  double-furrow  plows  of  two  varieties,  one  in  which  the 
weight  is  thrown  ui>on  three  wheels,  the  depth  regulated  (Figure* «, mi. 
by  a  lever  which  governs  the  side  wheels  and  a  gagewbeel 
adjustment  in  front ;  the  other  style,  in  which  the  imple- 
ment consists  of  a  pair  of  plows  yoked  together.  Each  has 
a  gage-wheel  for  depth. 

Fig.  47  shows  the  first-mentioned  kind,  which  han  a  qnad- 
rilateral  frame  supported  on  a  bent  axle  under  the  control 
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of  a  lever,  whose  positiou  at  aoy  a^ustment  is  maintained 
by  a  set-piu  in  a  quadrant- bar. 
Ttie  price  is  quoted  at  315  fr.,  or  the  English  equivalent. 
The  other  plow  is  shown  in  Fig.  48  in  two  positions,  one 
"^     the  working  position,  the  other  turning.    In  the  latter  the 
■ix^5'  plow  is  thrown  over  to  the  left  so  as  to  rest  upon  the  hemi- 
spherical land-wheel  and  a  etirrnp  at  the  near  side  of  the 
beam,  which  acts  a^  a  runner  on  which  the  plow  drags 


flG.  4H. — Doublt-fHrnne  pha;.    Eanaamet,  Simt,  ^  Head,  Ipneieh,  Englattd. 

These  plows  have  beams  adjustable  or  fixed  as  to  relative 
distance,  as  may  be  required.  With  fixed  beams  two  furrows 
are  turoetl,  each  23  centimeters  wide  and  8  t«  20  centimeters 
deep,  as  may  be  determined  by  the  clevis  and  gage-wheel 
adjustments.  With  adjustable  beams  the  width  of  furrows 
is  regulated  at  from  18  to  27  centimeters  and  depth  5  to  20 
centimeters. 


Fig.  49. — Bi»oc  doable,     Drlahaie-Taillear  <(■  Hajac,  Lia»coiirt,  France. 

A  furrow-wheel  running  behind  the  rear  plow,  in  the 

angle  of  the  furrow,  is  an  aid  in  regulating  depth  and  is  a 
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sabetitnte  for  a  long  sole.    It  ia  a  feature  amd  in  England    Pi««'trf<^ 
aa  &tT  back  as  11419. 

The  weight  i.s  1 14  kilos ;  price,  240  fr. 

The  Brabant  double  is  also  rigged  as  a  binoo.    The  exam-    BimdmMi. 
pie  shown  was  by  the  firm  of  Delahaie-Tailleur.     It  has  the    (Figoro4e). 
same  adjustments  for  depth  and  for  land,  and  the  same 
method  of  inverting  the  i)low  body  iu  order  to  convert  it 
from  a  right  to  a  left,  hand  plow,  and  vise  versa.    (Fig.  49). 


fio.  X.— Charm*  A  troi*  loet.     DelahaU-Taitleitr  4"   Bajac,  lAaitcourt, 
France. 

The  same  firm  exhibited  the  three-plow  gang,  which  has 
a  triangiilai-  frame  and  a  third  or  supjileinentar;  wheel  for 
lifting  the  plow  frame  and  causing  the  plows  to  slip  up  out 
of  the  ground  aa  the  team  advances.  This  is  the  position 
in  which  the  implement  is  shown. 

The  price  is  350  fr. 


t'lG.  hl.—Three-/unvtDplBU!  (jMwifioii  at  icork).     SaRsoma,  Sim»,  .^-  Bead,  Ipaviich, 

E«  stand. 

RsuBotnes,  Sinia,  &  Head's  three-furrow  plow  has  the 
same  general  appearance.  The  two  engravings  (Figa.  61  and 
52)  require  but  little  explanation.  With  the  first  round 
the  tbree  fnrrows  will  not  be  of  quite  equal  deptli,  but  when 
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a  leading  furrow  is  opeued  and  the  ^ge-wheel  in  tbe  ftir- 
row  set  to  the  required  depth,  the  work  is  regular,  the 
depth  being  determined  by  the  set  of  the  three  wheels,  the 
one  in  front  and  the  two  at  the  sid&j,  the  latter  regulated 
by  the  lever  and  quadrant. 
*  Hornsby  showeil  admirable  examples  of  mnltiftirrow 
plows,  as  did  alao  Corbett  &  Peale,  but  the  list  need  not  be 
prolonged.  Deere  &  Go.,  of  Moline,  111.,  did  not  exhibit 
their  trii>le  gang-plow. 


FlO,  52.— Tftrw/urroH'  plov  (p«iition  out  of  tkt  ground,  id  inning).     AanwDiM, 
Sim«  cf-  Head,  I}>npich,  EngloHd. 

An  implement  with  five  plows  was  exhibited  by  Delabaie- 
Taillenr  &  Biijac,  designed  for  leveling  ridges  made  in  the 
beet  or  potato  culture,  and  fo  leave  the  ground  flat  for  sow- 
ing in  wheat  or  to  clover,    The  shares  are  thrown  into  or 


OeUbBle  -  Till- 


FlO.  53. — Leveling  itnpl«menl  iplth  fire 
Lia«a>urt, 

out  of  the  soil  by  a  single  lever,  and  their  working  depth 
is  regulated  by  the  two  rear  levers,  which  actuate  the  bent 
axles  of  tbe  hind  wheels  so  that  the  plows  may  be  let  into 
the  ground  any  requiretl  depth,  or,  as  in  the  engraving, 
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lifted  entirely  clear  of  tlie  soil  for  traveling  from  place  to    p**"  "*>*• 
place. 

The  extent  of  ridee  culture  in  France  makes  such  an  im- ,    „  ^»o  ,<>f  'be 
plement  deairable  there,  and  the  introduction  of  beet  cul- b«et  culture, 
tore  into  the  United  States  may  give  it  some  value  with  us, 
to  plow  down  the  ridges  preparatory  to  replowing,  or  level 
the  soil  for  other  crops  for  which  flat  culture  alone  ia  suit- 
able, as  for  those  which  are  cat  by  the  reaper  or  mower, 

The  implement  straddles  a  ridge  from  0.90  to  1.50  meter 
in  width  and  the  forward  plows  remove  a  slice  from  each 
side,  each  of  the  next  pair  of  plows  pares  off  another  slice, 
and  the  fifth  or  middle  plow  splits  the  remainder,  throwing 
it  equally  to  each  side. 

The  implement  is  also  used  for  plowing-in  wheat.  It 
weighs  250  kilos. 

9.  Soot-diggerg.  Boot-diggen. 

Cou8ist«nt]y  with  the  importance  of  the  root  crops  in  the 
agriculture  of  France,  the  machines  for  digging  potatoes  or   PotMo-digfen. 
pulliug  l>eets  were  shown  in  considerable  numbers  and   Beet-pnuere. 
variety.    The  potato-diggers  affect  a  larger  area  of  country, 
but  the  beet  cultivation  ia  in  the  hands  of  the  most  advanced 
agriculturists,  who  can  appreciate  and  purchase  special 
tools  for    the   time  when  work  is    most  laborious   and 
pressing.    Speaking  for  the  north  and  middle  of  France,  it    impartuics  of 
may  be  said  that  while  the  operations  in  the  beet-root  sugar  in  Bnrope. 
and  alcohol  factories  may  extend  for  a  period  of  three 
months,  the  roots  must  be  pulled  in  a  few  weeks,  and  those 
not  worked  at  once  stored  in  pits  or  silos. 

Potato-diggers  were  shown  by  three  nations — France, 
England,  and  the  United  States. 

The  French  implements  generally  follow  one  type,  but    yrench  foMo- 
are  single  or  double  acting — simple  et  double  effet. 


FiO.  54. — Fotaio-diggtr  (simple  ^et). 

Fig.  54  has  a  share  with  fingers  trailing  upward  and  back- 
ward^ it  lifts  the  earth  and  the  tnbers,  and  the  friable  soil 
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faUiDg  between  the  bars  leaves  the  tubers  to  fall  over  the 
rear  of  the  grid  or  through  the  larger  interstices,  so  as  to 
lie  above  the  soil,  to  be  readily  seen  and  gathered  by  those 
who  follow  to  pick  them  up. 


FlO.  55.— Potaffl-diffjer  {(touSfe  tftl). 
The  arracheur  depommea  de  terre,  double  effet,F\g.  55,  has 
a  second  grid  which  repeats  and  completes  the  operation, 
di™  PraS^'t     Penney  &  Co..  of  Lincoln,  England,  exhibited  a  potato- 
^'-    '  digger  drawn  by  two  horses.     The  share  roots  out  the 

tubers  and  a  revolving  disk  with  forks  throws  them  against 
a  grating  which  prevents  their  being  scattered. 

By  means  of  a  lever  the  machine  is  raised  or  lowered  or 
the  movement  of  the  forks  entirely  stopped.    The  work  per- 
formed is  three  to  four  acres  per  day. 
The  price  is  £15. 


Fia.  56.—PoUito-digger.    Pennej  ^-  Co.,  Lincoln,  England. 
^^^^  Ameri™     Qng  American  potato-digger  was  shown  in  the  exhibit  of 
^^*  SoM.   '  Alexander  Speer  &  Sons,  of  Pittsburgh,  Pa.    It  in  operated 
by  one  person  and  two  horses.    The  share  lifts  the  earth 
and  tubers  and  they  fall  together  on  (o  the  hinged  grid,  which 
is  lifted  up  and  down  by  a  star-wheel  which  comes  in  con- 
tact with  the  ground  beneath  the  grid. 
Price,  $20. 

The  culture  of  the  beet,  which  is  so  widespread  and  im- 
portant in  France,  Belgium,  Germany,  and  Austria,  has  sug- 
gested quite  a  large  number  of  special  implements — ^plows 
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which  turn  up  the  soil  to  a  depth  of  15"  j  Bubsoilers  which    '''™ " 
pulverize  a  farther  depth  of  6"  on  the  bottom  of  the  first 


FlO.  57. — Potato-diggtr.     Alexander  Sprer  ^  Son»,  Pilttburgk,  Pa. 

fnrroT;  light  plows  for  throwing  the  soil  alternately  to  and    yaHetj  of  in». 
from  the  plants  in  the  process  of  teuding  the  crop;  donhle-beetcuitore. 
moldboard  plows  for  throwing  the  earth  against  both  rows 
while  passing  once  down  the  balk  ^  machines  for  tearing  the 
roots  oat  of  th«  ground 
and  leaving  them  on  the 
surface  to  be  picked  up; 

narrow-gage  portable  • 

tracks  and  small  wagons 

drawn  by  horses,  passing '-  Beet.i«t 

throngh   or   around  the  poUer. 

fields  and  thence  to  the 
factory  wfaere  sugar  is 
made  or  alcohol  distilletL 
The  beet-poller,  arra- 
,  ,      i_  Jl  PiQ.  58.— Beet-puHer. 

eheur  ae  betterarea,  gen-  ^ 

erally  consists  of  a  sort  of  fork,  slanting  downward  so  as  to 
inclnde  the  root  between  its  prongs  and  lift  it  upward  and 


FlO.  T:&.—Btet-roo1  puller.     DelakaU-Taillettr  ^  Bajae,  Liancourl,  Franoe. 
forward.     It  injures  the  beet  to  bruise  it  or  to  break  the  tap- 
root, as  it  bleeds  and  wastes  the  sweet  juice.    Following  the 
fort  are  prongs  which  lift  the  roots  clear  of  the  earth  with 
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piovtriab.      ^hich  they  are  more  or  leas  enveloped  as  they  are  dragged 
oat  of  the  groand. 

Fig.  50  shows  another  form  of  the  same  kind  of  imple- 
ment. It  is  made  in  three  sizes,  at  a  cost  of  from  170  to 
200  6-. 


Fia.  60.— 1.  Fork  o/ baet-pulter.     3.  Short  o/ polato^igger. 


Fig.  60  shows  substitute  attachments  by  which  the  same 
implement  may  be  made  to  dig  beets  or  potatoes.  It  watt 
exhibited  by  Delahaie-Tailleur  &  Bajac,  of  Liancourt  (Otse). 
The  same  firm  shows  two  other  forms  of  implement,  Figures 
61,  62,  for  the  same  purpose.    The  latter  one  has  a  pre- 


FiG.  Gl. — Beet-root  putUr.    DeUthaio-Tailteur  ^  Bajac,  Liancourt,  Franae. 

cedent  portion  {oovpe  collet)  for  cutting  ofiF  the  leaves  of 
the  beets  simultaneously  with  the  pulling  of  the  roots. 
Several  forms  of  interchangeable  shares  are  furnished  with 
the  implement,  t.  e.,  shares  without  branches,  or  with  two 


Fio.  ^.—Beet-root  digger.     Delahaie-Tailleur  f  Bajac,  lAanoourt,  Franee. 

or  with  three  branches,  according  to  the  kind  of  beet  and 
the  nature  of  the  soil.  The  work  performed  is  1  hectare 
(about  2^  acres)  per  diem. 


STEAM  PLOWS   AND  CULTIVATORS.  SteampUnMand 

euUivatora. 

Official  trials  at  Petit-Baurg  and  Ooneasey  July  and  AugxM^ 

1878. 

The  official  trials  of  steam  plows  and  cultivators  came  off  neid  trtaiB. 
at  Petit-Boarg,  in  the  department  of  the  Seine-et  Marne^ 
the  29th  of  Jidy,  and  at  Gtonease,  in  the  department  of  the 
Seine^Oise^  August  12, 1878. 

At  the  former  were  several  of  the  double-engine  steam- 
tackles  of  Fowler  &  Sons,  of  Leeds,  England,  and  one  set   Fowier&sons. 
on  the  roundabout  system,  by  Debalns,  of  Saint-Bemy -Claire-    Debahu. 
fontaine,  near  Bamboillet  (SeiTie-et-Oise)^  France. 

Several  of  the  Aveling  &  Porter  tackles,  made  at  Boches-    Aveiing^  Por- 
ter, England,  were  shown  at  Gonesse,  both  plowing  and  cul-  ^^' 
tivating. 

The  following  paper  treats  of  several  othef  forms  and 
modifications,  both  of  engines  and  methods,  for  the  time  is 
probably  near  at  hand  for  the  adoption  of  steam  culture  in 
many  parts  of  our  country.  At  present  we  are  behind  En-  onr  backward 
gland,  Scotland,  Egypt,  Austria,  Hungary,  France,  Russia,  c^tu^  °  ^  ^ 
Italy,  Germany,  India,  West  Indies,  Turkey,  Algiers,  Aus- 
tralia, Spain,  Demerara,  and  Peru. 

The  list  might  be  extended,  but  perhaps  that  will  do  for 
the  present.  It  is  to  be  hoped  that  the  list  may  be  made  up 
with  a  different  exhibit  before  many  years  have  passed. 

It  is  quite  certain  that  first- class  cultivation  of  the  ground      Necessity  of 
is  impracticable  in  many  soils  without  steam-power.    This  for  perfect  cnitl- 
was  practically  settled  in  the  minds  of  the  most  enlightened  ^* 
Britii^h  agriculturists  when  the  Boyal  Agricultural  Society 
of  England  awarded  a  prize  of  £500  to  Fowler  in  1858,  an      ^lt-?^a^ 
example  followed  by  the  Highland  Society  of  Scotland,  of  EngSmd  in 
Since  this  time  the  march  has  been  almost  continually  on-    Highland  soc. 
ward,  and  at  the  present  time  more  than  3,000  steam  plow-  ^  Bapid  increase 
ing  engines  are  employed  in  England  and  Scotland;  morestemupiom 
than  400  tackles,  almost  all  employing  two  engines  each, 
have  been  sent  to  Egypt  in  the  last  15  years ;  several  hun- 
dred are  employed  in  Germany,  Austria,  and  Hungary  in 
the  cultivation  of  beet-root ;  and  hundreds  more  in  the  va- 
rioas  countries  cited  above. 

The  steam-plow  is  as  necessary  an  adjunct  in  its  own 
sphere  as  the  locomotive  in  the  grand  system  of  inland 
transportation  or  the  steam -vessel  at  sea.     The  railway 

63 
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Steam  euuwre,  train  hos  Dot  banished  the  wagon,  barouche,  and  baggy, 
nor  will  the  steam-plow  supersede  entirely  the  plow  and 
cultivator  worked  by  horse-power.  The  course  is,  however, 
onward,  and  we  are  lagging  behind  Africa. 

intenaive  cui-  Intensive  oulture. 

tiiro. 

When,  by  the  use  of  steam  cultivation,  fiuming  becomes 
more  like  a  commercial  enterprise,  capital  will  flow  to  agri- 
culture, the  best  class  of  machinery  will  be  employed  for 
every  operation*  labor  will  be  reduced  to  a  minimum,  and 
Fttture  pro*-  the  Combined  pleasures  and  profits  of  farming  will  attract 
to  it  men  of  science  and  enterprise. 
of^^a  thoroa^     ^^^  education  of  a  young  farmer  for  a  business  which  re- 
&nner.  quircs  BO  much  sound  practical  judgment  in  all  its  details 

should  be  of  the  most  varied  description.  He  should  be 
trained  to  observe  the  varying  conditions  of  the  soil  so  as 
to  conduct  the  operations  which  are  expedient  under  the 
varying  circumstances.  He  should  be  a  good  mechanic, 
and  able  to  judge  practically  of  where  and  why  a  thing 
fails,  and  have  judgment  to  alter  things  to  suit,  and  should 
make  himself  acquainted  with  the  mechanical  and  chemical 
principles  involved  in  the  working  of  the  machines,  and  the 
composition  of  the  soil  and  the  products  derived  therefirom. 
J5®ndv™to  "^^^  propositions  may  be  insisted  upon,  as  having  been 
gfis  of  steam  oui-  demonstrated : 

tore.  . 

1.  For  the  hard  work  of  a  farm  steam  is  cheaper  than  ani- 
mal power. 

2.  Deeper  and  more  efficient  cultivation  is  obtained  than 
is  practicable  with  horse-power. 

3.  The  operation  of  plowing  may  be  performed  with  greater 
rapidity  and  at  the  best  seasons  of  the  year,  and  under  cir- 
cumstances unfavorable  for  horse- work. 

4.  The  hard-pan  being  once  broken  and  made  open  for 
drainage  and  aeration,  is  not  closed  again  by  tramping. 

5.  Horses  are  free  for  other  work  when  the  most  favorable 
season  for  plowing  occurs. 

Xstfanatee.  Estimates. 

The  estimates  of  the  economic  question — steam  plowing 

versus  horse-plowing — ^have  been  made  on  many  occasions 

and  in  various  countries. 

swtttoh  sgun     The  foUowiug  is  an  estimate  made  by  the  secretary  of  the 

pany  of  Bdin-  Scottish  Steam  Cultivation  Company  of  Edinburgh,  in  1871, 

a  company  which  owns  the  engines  and  tackle,  and  plows 
for  fitrmers  at  a  stated  price  per  acre  and  of  a  determinate 
depth. 
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The  company  has  12  stations  in  Scotland ;  at  each  of  11   aSSSS'stoimi 
stations  it  has  Fowler's  complete  12-hor8e-power  doable  8etCni*i^*i?'*Sop 

■*-  *^  psny    of    Edin* 

of  cultivating  tackle,  and  at  one  station  Fowler's  14-hor8e-  ^wr^. 
power  doable  set 

ChATge  by  the  oomp«ny  for  plowing  100  acres  8"  deep,  at  10».  ^^^    lo^S? "lOO 

6d.  per  acie 52  10    Oaorof^ 

To  cultivate  this  by  horses  he  requires — 

£.    «.    <L 

2  pairs  of  horses,  at  a  cost  of  £160. 

Interest  on  which  is 6    0  0                      Comparedwitb 

Wear  and  tear,  15  per  cent,  on  cost 84    0  0                  hone  work. 

Harness  for  4  horses,  £10. 

Interest,  wear,  tear 2  10  0 

2  plows,  £10. 

Interest,  wear,  tear 2  10  0 

2  plowmen's  wages 80    0  0 

4hor8e8'food 100    0  0 

Smithing  for  4  horses 10    0  0 

Yearly  expense 227    0    0 

Working  days,  300  in  the  year ;  plowing,  100  days— one-third 
of  the  above,  eqnal  to 75  13    4 

Saving 23    3    4 

To  which  add  for  the  fair  proportion  of  broken  time  of  men 
and  horses 20    0    0 

43    3    4 
And  deduct  for  Ihel  for  the  locomotives 10    0    0 

Net  saving  of  steam  over  horses  on  100  acres  arable  land 33    3    4    ^ et  nnlt 

The  company's  tariff  of  charges  per  acre  is  as  follows :  Tariff  of 

ohargee  for  plow- 
«.  a.  lug  and  caltiTOt 

Plowing  stnbble  not  exceeding  8" 10  0*»«- 

Plowing  stnbble  not  exceeding  lO'' 12  0 

Plowing  stubble  not  exceeding  12" 14  0 

Cultivating  not  exceeding  10" 9  6 

Cultivating  not  exceeding  12^' 12  0 

Cultivating  land  broken  by  the  company's  tackle  in  the  preced- 

ingautnmn,  12" 10  6 

Cultivating  the  second  time  over,  2«.  6d.  less  than  the  first  time. 

Hairowing  once 2  6 

Hanowing  twice 4  0 

Conditions. — ^The  employer  finds  coal  and  water,  the  com-    conditkma. 
pany  providing  water-cart  and  saction-pipe.    The  employer 
fills  the  engine-banker  with  fad  and  the  boiler  with  water 
on  leaving;  snpplies  rope-porter  boys  if  necessary ;  sends 
the  water-cart  on  to  the  next  station. 

Terms. — Cash  on  completion  of  job.  Temu. 


• 
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^^^^^-  The  steam-plow  in  Algiers. 

^LEagdne Tte-     M.  Eag^De  Tisserand,  the  Inspector-General  of  Agricult- 
ure of  France,  has  favored  the  writer  with  a  stiitemeut  of 
the  cost  of  working  a  Fowler  16-horse-power  double-engine 
tackle  in  Algiers. 
Parching  cu-     The  uscful  effect  Is  particularly  remarkable  in  a  land  where 
mate  of  Africa.   ^^^  ^.^  cultivated  by  the  ordinary  plow  is  hard  and  dry  as  a 

road  from  April  to  October,  but  with  the  deep  steam-cultiva- 
tion remains  friable,  and  a  crop  which  requires  summer  plow- 
ing is  rendered  possible.  The  actual  product  of  the  land  is 
doubled  at  once. 

A  deep  steam  cultivation  is  considered  by  M.  Tisserand  as 

the  equivalent  of  half  an  irrigation.    The  ground  is  a  sort 

Pecoiiarbeneflt  of  spoufre,  aud  absorbs  the  heavy  dews  to  such  an  extent 

of  deep  caltnre  x       o   7  %j 

in  Algiers.         that  it  withstands  the  parching  sun,  and  each  night  renews 

the  moisture,  while  the  shallow-plowed  soil  is  effectually 
dried  early  in  the  season  and  is  obdurate  thereafter  until 
the  fall  rains. 
Ertimateof  ex.     The  followiug  Statement  gives  the  experience  with  a  Fow- 
JoTtm^  **  in*  ^T  ler  double-engine  set  of  tackle  of  IC-horse  power  for  a  period 
giers  per  annum.  ^^  ^^^  ^esLV.    Expcuscs  of  labor,  fucl,  et<5.,  wiU  Vary  in  dif- 
ferent countries,  but  these  are  furnished  without  other  com- 
ment, as  experts  can  make  the  allowances : 

Workmen.  Personnel  of  the  mctehines. 

Franoa. 

1  mechanic,  1,591  honrs  of  work,  at  1.20  fr.  per  hour 1, 925. 00 

2  firemen,  1,766  X  2  =  3,512  hours  of  work,  at  1.02  fr.  per  man 

per  hour - 3,  COO,  00 

5, 525. 00 
Steam'^ngines, 

2  engines  of  t6-horse  power  each. 

Fuel,  See.  Fnel^  et<c. : 

125,491  kilos  coal,  at  50  to  60  fr.  per  f<mit«  (1,000  kilos)  ....  6, 349. 24 

794kilosoil,  at  l.lOfr 873.40 

60,658  kilos  wood,  at  1.18  fr 514.00 

Rags,  grease,  resin,  etc 313.65 

8,050.29 
RepftlTs.  Repairs 936.00 

Misoellaneous  a98i8ianee. 

Laborers  and  1,621  hours' work  of  hired  men —       551.00 

**^*'*^«-  104  hours'  work  of  horses,  hauling  wood,  coal,  etc 32. 15 

424  hours'  work  of  oxen 21.20 

604.35 
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Grand  total  of  esepenaea,  StMim  eultur: 

Fimnofl. 
PeTBonnel .* 5,525.00      Total  expense 

Fuel,  etc.,  engines «.  050. 29  gf  •^f^leS^^SS 

Repairs 936.00«>n"™- 

Miflcellaneons 604.35 

15,115.64 


I 


Prodaot  in  hours  of  effective  work honrs..  1,756  Product  in 

Total  cost  per  hour  of  effective  work,  2  engineti francs . .  8. 61   ^^t  per  hour. 

Work,  Work. 

1.  Expense  of  steam,  working  1  hectare  (=2.471  acres)  of  tlie  ordinary  Expenneg 

soil  of  Algeria  to  a  depth  of  ftom  32  to  35  centimeters  (=  13"  to  JSii®*^i*J?  ^**** 
14") :  e     m  p  ow. 

Hoiim.  Francs. 

Labor  of  steam-plow 4. 10  50. 25 

Labor  of  engineer 4.10  4.92 

Labor  of  2  firemen 8.20  8.36 

Labor  of  horses 6.50  2.73 

Labor  of  drivers 8.50  2.89 

69. 15 

2.  Plowing  with  oxen  and  men  to  an  equal  depth  wonid  cost  ^^'ith  men  and 

per  hectare francs..  120.00o»®"^ 

3.  Expense  of  working  steam-scarifier,  a  light  7-tine  cultivator,  per  hce-  Expenses 

f^TG  -  P®^  hectare  with 

Honrs.  Francs.  »*«'»  «"**^^***^- 

Steam-plow 2.12  23.91 

Engineer 2.12  2.55 

2  firemen 4.24  4.32 

Horses 4.24  L36 

2  drivers 4.24  1.47 

33.61 

4.  Shallow  plowing  with  oxen,  corresponding  to  depth  of  No.  3:  ^uh  men  and 

Honrs.       Francs.  **^*°' 

Laboiers 15.70'®0.34    5.54 

Oxen 136.80'®  0.05    6.85 

Workmen 5. 95 

18.33 

5.  Expense  of  hurrowing  and  seeding  with  animals,  per  hectare :  Exneoses  of 

Laborer 2.80  U.95tare    with    men 

Hones 1.30  o.  40  •»*  •»*"»^- 

Oxen 23.30  L16 

Mole 0.30  0.06 

Workmen 0.78 

a35 
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StsameuUure,  (j.  Harrowing  with  men  and  oxen,  per  hectare : 

Erpenses  of  Hoon.    Francs. 

men  and  oxen  per         Jjaoorer  -... -.. ......  ...... ......... ......  ....   i.  7U         O.  do 

hectare.  Qxen 5.00         0.25 

Workmen 0. 52 

1.SG 

Erpense  of  7.  Expense  of  Steam-plowing,  60  oeniimeters  depth: 

60     contiineten         1  hectare  in  10 hoars,  cost  per  hour  8.61fr francs..  86. 10 

*^®P*''^  Impracticable  with  animals. 

Note. — ^The  time  is  given  in  hours  and  centimeteis  (one-hundredth  of 
an  hour). 

The  wages  of  men,  0.34  fr.  =  7  cents. 

The  hoar's  work  of  an  ox,  0.05  fr.  =  1  cent. 

Algiers  as  af-     Algiers  affords  an  opportonity  of  making  a  comparison. 
timity^'S**  wm'     In  the  first  place,  with  the  French  love  of  figures  and 
pariaon.  administration,  the  accounts  are  kept  with  rigid  exactness 

and  particularity.    The  writer  had  access  to  the  original 
accounts. 
Dear  fuel  Goal  and  wood  are  very  high  in  Algiers — coal,  (8  to  $10 

per  ton  of  2,000  lbs. 
Cheap  labor.        Wagcs  are  very  low  among  the  Kabyle  Arabs — 68  cents 
per  day  of  10  hours,  without  board. 

Hire  of  ox  per  day  of  10  hours,  10  cents.    The  animals 
pasture  on  the  abundant  natural  grass  of  the  country. 
Result  in  Ai-     Under  these  circumstances  of  relative  prices,  the  common 
^"'  plow  is  the  cheaper  for  shallow  work  and  the  steam-plow 

for  deep  cultivation. 

Where  coal  is  cheap  and  labor  is  dear,  both  these  differ- 
ences will  be  in  favor  of  steam  and  bring  a  still  larger  area 
within  its  scope. 

The  price  of  the  steam-tackle  used  in  Algiers  was  70,000 

fi*.    The  interest  of  the  money  invested  is  not  included  in 

the  above. 

Quantity  of     As  to  quantity  of  work,  it  may  be  said  that  the  breadth 

hy' Bt&un^^m-of  land  plowcd  at  one  bout  by  a  12-hor8e-power  double-en- 

•  J  til        ^_ *  V  A 

i^rea  vn     one  ^^^  tacklc  is  about  cqual  to  that  of  12  horses  in  6  plows 

at  one  round  each,  and  the  speed  of  the  steam-plows  is  about 
double.  The  day's  work,  therefore,  is  equal  to  that  of  24 
horses.  The  steam-plow  alimentation  is  only  while  at  work. 
On  idle  days  and  in  bad  weather  it  requires  only  shelter 
and  is  fortunate  if  it  gets  that. 

Deep   ouitiva-  Deep  culUvation, 

tion. 

Deep  cultivation  increases  the  arable  bulk  with  the  same 
area,  and  is  an  absolute  addition  to  the  productive  power 
as  much  as  if  additional  area  were  acquired. 

Any  farmer  can  tell  his  arable  area.    How  many  their 
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arable  depth  t  If  a  plant  can  find  depth  it  wOl  not  require  steam  euuure. 
so  much  breadth.  A  plant  struggling  for  existence  in  a 
shallow  soil  seeks  a  broad  area  and  kUls  off  or  dwarfs  its 
neighbors;  it  is  struggle  for  existence.  The  same  inches 
of  area  under  deep  culture  will  afford  nourishment  for  many  Adyantages  of 
more  plants  than  the  shallow  culture,  and  of  a  more  per- 
manent character,  less  subject  to  casualties  of  drought  or 
excess  of  moisture. 

Whe^t  roots  have  been  traced  7  ft.  in  depth,  and  it  is   Depth  of  roots. 
believed  that  they  penetrate  to  a  depth  equal  to  the  length 
of  the  plant  above  ground  under  favorable  circumstances.  « 

The  work  of  the  plow  and  that  of  the  cultivator  are  very  Deep  cuitiTa- 
diffCTent,  and  the  questions  of  de&pplaunng  and  deep  stirring  ^1^  Seep  ^'^^ 
must  be  keep  entirely  distinct.  ^^' 

To  turn  up  to  the  surface  raw  and  unfertilized  land  in 
great  quantities  is  to  injure  the  productiveness  for  a  term 
of  years.  But  to  keep  the  soil  deeply  stirred,  preserving 
in  great  degree  the  relative  imposition  of  soil  on  subsoil, 
mixing  in  degree  and  opening  to  increase  aeration,  and  per- 
mit the  passage  of  water  and  the  deep  rooting  of  the  plants 
IB  the  essential  of  improved  agriculture. 

Some  injury  has  been  done  to  the  cause  of  deep  plowing   Need  of  dis- 
from  the  indiscriminate  use  of  it  for  whatever  crop  the  land  °*^™*"***®°- 
may  have  been  intended,  and  in  some  cases  regardless  of  the  • 
character  and  condition  of  the  subsoil  and  the  depth  of  the 
8iir&ce  soil. 

The  English  authorities  recommend  that  for  '^  green  crops  "  Engiuh  prac. 
the  ground  should  be  cultivated  at  least  from  12''  to  24''  in  ^^ 
deptti,  say  once  in  every  4  years,  stirring  up  the  soil,  but 
not  bringing  it  to  the  surface,  and  thus  enabling  air  and 
water  to  descend.  When  wheat  and  other  '^  white  crops" 
are  to  be  sown,  especially  on  light  land,  the  depth  of  plow- 
ing should  not  exceed  4"  to  5^'  on  land  subsoiled  the  pre- 
vious year. 

By  deep  plowing  both  light  and  heavy  lands  are  kept  in  AdvantRges  in 
a  more  even  condition,  the  heavy  lands  not  suffering  from  JS]I*  ""^  "^^* 
an  excess  of  water  nor  the  light  lands  from  drought. 

iHspatoh  of  work.  Dispatoh  of 

work. 

Steam-plowing  means  the  power  of  pulling,  and  not  nec- 
essarily deep  plowing  or  any  one  system  of  doing  the  work; 
but  it  does  render  deep  plowing  relatively  cheap,  and  is  in  steam  oaitme 
fact  a  cheapener  of  all  plowing,  as  well  as  doing  the  work  *^®  *'***^^''- 
with  more  dispatch,  less  expenditure  of  labor,  and  is  capa- 
ble of  being  used  at  times  when  it  might  be  dif^cult  to  spare 
horses  from  other  necessary  work. 
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suameuUure.      What  is  done  by  horses  in  plowing  can  be  done  by  steam, 
bnt  it  does  not  follow  that  what  can  be  done  by  steam  can 
be  done  by  horses.    The  speed  of  horses  is  limited,  that  of 
Groater  speed  stcam  is  practically  unlimited.    The  speed  of  an  implement 
of  caitnre  of  the  passing  through  the  soil  has  a  great  effect  on  the  nature  of 
impiementa.       ^^^  cultivation.    The  high  speed  of  a  cultivator  is  some- 
times of  the  highest  advantage,  tossing  and  mixing  the  soil, 
which  can  only  be  liest  done  by  a  hard  point  or  share  mn> 
ning  at  high  speed. 
Comparison  of     The  steamplow  at  each  passage  across  the  field  cultivates 
hor^cs.^  **^*  *"  a  breadth  equal  to  that  performed  by  12  horses  with  6  ordin- 
ary plows,  and  in  half  the  time. 
Foiuihing     To  reach  the  best  results  in  clay  land,  horses  should  be 

of     ground     by  *^  ? 

horses.  kept  off  the  ground  entirely,  especially  in  spriug. 

The  conclusion  that  repeated  mechanical  applications  for 

reducing  clay  land  to  a  tilth  are  very  injurious  to  the  soil 

is  being  reached  by  some  very  enterprising  culturists.    The 

xew  practice  plan  suggcstcd  is  to  plow  iu  autumu,  when  the  laud  iB  dry, 

with  heaw  dav  ^^^^  /  *  / 

soils.  independently  of  animal  i>ower,  leave  to  the  ameliorating 

influences  of  the  air  and  weather,  and  then  harrow  in 
spring.  Owners  of  clay  land,  who  have  been,  as  it  were, 
pitied  until  the  clay  soil  has  become  a  proverb,  are  now 
coming  to  the  i^nt  with  the  daclaration  that,  by  the  aid  of 
steam,  stitf-clay  land  can  be  cultivated  at  a  less  cost  than 
light  land,  as  but  one  operation  is  required  for  cleaning  it, 
provided  it  be  done  in  a  proper  manner — work  iu  fall  to 
bring  it  to  a  tilth  and  harrow  in  spriug  to  prepare  a  seed- 
bed. 
Effect  of  a  sin-     lu  iUustratiou,  ouc  item  of  experience  may  be  adduced  in 

fc?  depth*  ^^  which  a  clay  soil,  stirred  to  a  depth  of  30"  by  the  steam- 
grubber*  (technically  known  as  a  "knifer"),  was  nearly 
doubled  in  value,  and  a  horse  could  be  ridden  over  it  after 
heavy  rain  without  sinking. 

This  deep  stirring  is  not  necessary  more  than  once  in  five 

years,  the  surface  soil  only  being  worked  in  the  intervals. 

Where  root  crops  are  grown  the  deep  stirring  precedes  the 

green  crop. 

steam  cuitnire     Steam  iu  Cultivation  must  make  a  revolution,  as  it  has 

follows     in     the  ...  -  ' 

wake  o^*e«™  douc  by  laud  and  by  sea,  m  railways  and  steamships.    It  is 

the  natural  order  of  events. 
Command  of     To  have  a  commaud  of  labor  at  any  given  time  is  essen- 
firJ^rabie  ^\e^  tial  to  the  proi)er  cultivation  of  the  soil,  and  it  is  sometimes 
**"**  impossible  to  command  hors'^-power  enough  to  plow  the  land 

in  the  requisite  time ;  as,  for  instance,  in  August  plowing- 
under  of  stubble  a  summer  fallow  may  be  obtained  after 

*  See  Fig.  65,  page  83. 
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the  crop  comes  off  eqaal  to  the  old  horse-plowed  fallows    ^^«»^  eu»ure. 
which  have  laid  all  the  year  unprodactive. 

An  exact  statement  of  crops,  fallows,  and  seasons  will  not 
of  course  answer  for  any  other  country  than  that  for  which 
it  is  prepared,  but  the  August  fallow  is  simply  cited  for  an 
example  and  is  true  in  some  places,  while  another  illustra- 
tion would  fit  the  circumstances  of  another  place  more  ex- 
actly. 

History,  HIatory. 

Experiments  in  steam-plowing  began  in  England  about  Eximrimentsin 
1850.  '"*" 

It  is  usually  the  case  that  in  any  great  change  of  method 
attempts  are  made  to  follow  the  previous  system  so  far  as 
possible,  merely  adapting  the  new  idea  to  the  former  sys- 
tem.   This  was  the  case  in  the  present  instance,  the  idea   The  futile  at- 
that  first  occurred  being  to  hitch  the  engine  to  the  plow  tn^eUog^^gine 
and  draw  it  over  the  field,  the  moving  engine  being  a  sab-  •^•^"' 
stitute  for  a  team  of  horses.    We  have  tried  the  same  in  the 
United  States,  and  the  failure  of  that  system  on  both  sides 
of  the  Atlantic  is  complete. 

Moving  the  implements  by  wire-rope  traction  was  intro-    wiro-ropetmc- 
duced  by  John  Fowler  in  1855;  and  in  1866  the  same  in-iMS.  ^ 
ventor  introduced  his  double-engine  sets,  which  are  the    noubie^gine 

Mis,  1866 

most  effective,  and  this  system  includes  the  msyority  of  the 
tackles  in  use  at  the  present  time.  ' 

Since  1866  the  machinery  has  been  so  much  improved  that 
the  wear  and  tear  are  reduced  to  one-fourth,  the  capacity  of 
a  machine  of  given  nominal  power  more  than  doubled,  the         inoranMd 

power    sad    de- 

character  of  the  work  greatly  improved,  and  the  cost  of  the  croaoed  cost  of 
machine  of  given  capacity  much  reduced.  ^ 

Steam  cultivation  is  now  well  established  in  Europe.    In    ^it®*°Lw^!j 
England  and  Scotland  there  are  more  than  3,000  steam-cul-  in  Enrope. 
tivating  engines  employed  at  present,  most  of  them  worked 
by  landholders  and  tenants,  but  many  of  them  owned  by 
companies  working  for  hire. 

Egypt  has  been  a  very  important  customer  for  its  cotton    steam  culture 
and  sugar  lands.    The  Khedive  purchased  250  full  sets  of*^^*^*" 
tackle  from  Fowler  &  Co. ;  Halim  Pacha  27  tackles.   Alto- 
gether about  400  tackles  have  been  sent  to  that  country  in 
the  last  12  years.    The  usual  depth  of  plowing  in  the  Nile 
soil  is  understood  to  be  14'^ 

Germany  and  Austria-Hungary,  especially  in  the  beet-    oemumy,  &c. 
root-producing  regions,  have  several  hundred  steam-tackles 
at  the  present  time. 

The  West  Indies,  Demerara,  and  Peru  have  become  steady      west  indie«, 
and  constant  buyers  of  steam-plowing  machinery. 
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Steam  culture.  ^  more  limited  namber  of  steam-plows  is  to  be  found  in 
In  varions  Eu-  Russia,  Finnce,  Italy,  and  Spain.  To  explain  the  reasons 
which  delay  their  more  rapid  introduction  into  those  coun- 
tries would  take  np  too  much  space.  They  are  certainly  not 
to  be  found  in  the  machinery,  which  works  as  well  on  the 
flat,  prairielike  plains  of  the  Wolga  as  on  the  hillsides  of 
Bohemia  and  other  less  &Torable  countries. 
Works  of  John     John  Fowlcr  &  Co.,  in  their  works  at  Leeds,  England, 

Fowler    &    Co.,  '  ,  707 

Leeds,  England,  employ  about  1,300  men  cxdusively  iu  the  production  of 

steam-cultivating  machinery,  and  turn  out  from  6  to  10  en- 
gines per  week. 

ard'  ^  Be5^'     "^^^  ^^™  ^^  *^*  *  ^'  Howard,  of  Bedford,  has  supplied 
England.         '  st^eam-cultivatiug  machinery  to  Great  Britain,  France,  Ger- 
many, Denmark,  Sweden,  Italy,  Switzerland,  Spain,  Portu- 
gal, Greece,  Turkey,  Hungary,  the  Danubian  principalities, 
Bussia,  Egypt,  India,  America,  Australia,  and  New  Zealand. 
steam  niow-     There  are  about  120  companies  plowing  for  hire  in  Great 
G^sSftainf    Britain.     One  at  Grantham,  Lincolnshire,  which  started 

with  3  tackles  ten  years  ago,  now  has  16  full  double  sets, 

costing  £1,800  each.    Another  company  has  20  double  sets. 

Petit  ^B^ur^'     ^^  ^^®  estate  of  M.  Decauville  at  Petit-Bourg,  where  the 

France.  official  trial  of  plows  of  all  kinds  took  place,  including 

steam-cultivating  machinery,  2  double  sets  are  in  use.  One 
was  first  purchased  and  found  inadequate  to  the  inten- 
sive culture  of  the  farm  of  300  hectares  (say  750  acres). 
Beet-root  occupies  about  one-third  of  the  area,  alternating 
with  wheat  and  lucem. 
Duke  of  Suth-  The  Dukc  of  Sutherland  employs  16  large  plowing  en- 
gines in  reclaiming  tracts  of  wild  land. 

The  facts  stated  aire  sufficient  to  prove  that  steam-plowing 
had  become  a  practical  fact  which  should  be  carefully  con- 
sidered by  our  inventors,  mechanics,  manufacturers,  and 
farmers. 

Three  eflbotiTe  SystcmS. 

systems.  • 

Of  the  many  schemes  and  systems  which  have  been  brought 

before  the  public  three  only  have  proved  successful.    In  each 

of  these  the  traction  power  is  transmitted  to  the  implement 

through  a  steel-wire  rope  winding  upon  a  dmm. 

Direct  or  dou-     1.  The  direct  or  doubUengine  system^  in  which  each  of  the 

w^gine    •y"-^ju(jing  drums  is  placed  under  the  boiler  of  a  self-moving 

steam-engine.    The  engines  traveling  along  the  headlands 

at  opposite  sides  of  the  field  alternately  pull  the  plow  across 

.  the  fields  while  one  is  pulling  the  other  moves  forward  the 

width  of  the  row  of  furrows. 

Singie^gine     2.  The  singU-engine  and  oppoHte-heeidland-anchar  system. 

J^  Michftr  sys.  j^^  locomobile  moves  along  one  headland  and  the  anchor, 
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with  a  pulley,  traverses  along  the  other.    The  engine  has    suameuUure. 
a  pair  of  drams,  upon  which  the  wire-rope  is  alternately 
wound,  the  bight  of  the  rope  passing  around  the  pulley  on 
the  traveling  anchor  at  the  other  side  of  the  field. 

3.  The  roundiibout  system,  in  which  the  winding-drums  Boundabout 
are  fixed  in  a  windlass  frame  and  connected  to  a  portable 
engine,  which  is  made  stationary  in  a  comer  of  the  field. 
One  end  of  each  rope  is  made  fast  to  the  plow,  and  the  im- 
plement is  drawn  forward  and  backward  by  the  drums  pull- 
ing alternately;  the  pulley-sheaves  and  anchors  at  each  end 
of  the  furrow  move  forward  as  the  plowing  proceeds/ 

The  comparative  advantages  and  disadvantages  of  the 
systems  will  be  referred  to  when  describing  them. 

The  traveling  engine  tmdplow.  ^  Traveling  en. 

gine    and    plow 
system. 

This  plan,  upon  which  so  much  money  has  been  wasted  in 
the  United  States,  need  occupy  but  sufficient  room  to  con- 
demn it.  It  was  the  one  originally  attempted  both  in  En- 
gland and  in  the  United  States,  and  may  be  mentioned  first 
as  it  was  first  in  point  of  date,  and  to  clear  the  ground  for 
the  display  of  what  is  really  valuable. 

The  persistent  attempts  in  this  false  direction  have  greatly      unfortunate 
retarded  the  progress  of  the  invention  both  in  England  and  ^m^ts^fai  m» 
in  the  United  States,  and  it  is  not  perhaps  too  mpch  to  gay  ^^^'^^^^^^^ 
that  the  discouragement  arising  from  these  abortive  efforts 
is  at  present  the  cause  of  our  being  behind  so  many  other 
countries  in  the  introduction  of  steam-plowing. 

It  is  estimated  that  an  average  of  76  per  cent,  of  the  The  reaaona 
I)ower  of  the  engine  is  consumed  in  traveling,  leaving  only  sacoeed. 
25  i)er  cent,  for  effective  force  in  drawing  the  plow  or  other 
implement,  while  the  difficulty  of  moving  in  hilly,  loose,  or 
damp  soils,  and  the  damage  done  to  the  ground,  it  would 
seem,  should  have  long  ago  taught  a  sensible  and  practical 
people  that  they  were  working  on  a  false  method. 

The  double-engine  system.  Poubie-engine 

system. 

This  is  the  most  expensive  system  in  the  first  cost  and  the   The  most  ex- 
most  economical  in  the  cost  of  plowing  per  acre.    Its  adop-  SSd^t"**"*"* 
tion  will  be  determined  by  the  ability  of  the  purchaser  to 
invest  the  required  amount,  and  by  his  command  of  suffi- 
cient land  to  require  apparatus  of  the  greatest  working  ca- 
padly. 
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s^ameuUure,      Howard's  prioes  are  : 

Howard's  ^^^  ^  steam  cultivating  apparatus  with  2  S-horse  self-moviug 

P"®®8.  engines,  800  yards  of  steel- wire  rope,  and  6  rope-porters £1,100 

Steam-plow  for4  furrows 70 

Steam-cnltiyator  with  7  tines 55 

Steam-harrow,  11  ft.  wide 25 

1,250 
Fowler's  prioes.       Fowlei^S : 

2  S-horse-power  eng^es £1,170 

800  yards  steel- wire  rope 76 

4-furrow  steel  plow 102 

7-tine  cultivator 81 

Harrow 55 

1.484 

Aveiing  sc  Por-     A veliug  &  Poitep : 


tor's  prices. 


2  8-horse-power  engines £1, 370 

4-ftirrow  balance-plow 100 

7-tino  turning  cultivator 90 

Harrow,  3»  10  wide : 100 

800  yards  wire  rope,  say 76 


1,736 

These  figures  may  be  compared  with  those  of  the  other 
systems. 

Fowler  &  Co.  Take  the  tackle  of  John  Fowler  &  Co.,  of  Leeds,  England, 
to  illustrate  the  *' double-engine  system."  This,  as  has  been 
said,  is  the  best  when  the  means  and  the  needs  agree ;  but 
it  is  needless  to  provide  such  a  plant  unless  the  amount  of 
land  justifies  it.  Ninety  per  cent,  of  the  plow-tackles  made 
by  Fowler  are  on  this  system. 

.  ^^f^^fe®  ^^^'     Wherever  the  steam-plow  has  been  introduced  in  quan- 

nished  to  Egypt. 

tity  this  is  the  plan  adopted,  as  in  the  case  of  the  27  tackles 
furnished  by  Fowler  to  Haiim  Pacha  and  the  250  full  equip- 
ments to  the  Khedive,  for  plowing  the  vast  alluvial  lands 
of  Egypt,  when  his  vice-royalty  went  into  the  cultivation  of 
cotton,  and  14:''  depth  of  tillage  was  considered  expedient. 
As  the  soil  of  Egypt  is  estimated  to  be  permanently  raised 
by  the  overflowing  Nile  six  inches  in  a  century  at  Heliopolis 
(more  above  and  less  below  that  point  in  the  valley),  the 
steam-plow  has  been  turning  up,  we  may  say,  the  deposit 
of  the  time  when  the  Sultan  was  a  terror  to  Vienna,  and 
William  III  of  England  and  Louis  XIV  of  France  fought  in 
Flanders,  where  Uncle  Toby's  brother  soldiers  "  swore  ter- 
ribly ; "  when  Vauban's  great  citadel  of  Sedan  witnessed 
the  triumphs  of  Turenne  and  not  the  sad  reverses  of  later 
imes. 
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TLe  tiro  engine  sgstem  (Fig.  03)  lias  two  engines,  with  a  tittmeai 
windiiig-ilniiu  tocacli,  working  along  opposite  headlands,  D*ubie-« 
to  dr<iw  a  plow,  uultivutor,  or  othei-  impteuieot  from  ouo 


'•'  4 


i 

m 


El 

■   I 

4 


engine  to  the  other,  alternately.      Two  engine-drivers,  a    DeKHptioo. 
plowman,  and  one  or  two  boys  to  attend  to  the  roiie-porters 
are  required. 

5  p  B VOL  5 
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steameuUuTt.  The  followiDg  are  the  principal  advantages  of  this  aya- 
tem:   Le»B  rope  is  requived,  the  amonnt  nccesaarj'  being 

ikmbie^ngine  ouly  sufficient  to  go  twicc  Bcross  tliu  field ;  there  being  no 
fixtnres  in  tlie  field,  less  lime  ia  lost  in  Retting  to  work  and 
removiugj  and  the  niatinal  litbor  in  proportion  to  the  work 
done  is  somewhat  leas. 

AdTBDWget  n  may  be  added,  also,  that  llie  engines  are  reafly  to  start 
into  a  fresh  Aeld  the  moment  they  stop  work,  iind  can  re- 
move themselves  and  the  whole  of  the  apparatns  witboat 
any  additional  manniil  or  animul  labor.  The  hibor  of  get- 
ting from  field  to  field  is  really  one  of  the  prineipal  diffi- 
calties. 


Fio.  64, — Steam-phnving  engtiK.    John  Faielfr  ^  Co.,  LtedM,  England. 

The  engines  of  this  system  are  made  of  C,  S,  14,  and  20 
horsepower  (Fig.  64).  They  have  single  steam-jacketed 
cylinders  and  are  provided  with  steam-tlomes.  The  road- 
DeKription.  gear  is  constructed  of  spur-wheels  made  of  east  steel.  The 
road-wheels  are  of  wrought  iron  with  a  tread  of  from  14"  to 
24"  wide,  according  to  the  size  of  the  engine.  The  engine 
has  two  traveling  speeds  and  is  available  as  a  common  trac- 
tion or  an  ordinary-  portable-engine,  and  can  be  used  for  any 
agricultural  purpose,  such  as  thrashing,  pumping,  grinding,  ■ 
sawing,  etc, 
^^wtading  .ppa-  The  i>ower  is  conveyed  to  the  winding-drum  by  an  up- 
right shaft  from  the  crank-shaft.  The  winding  apparatus 
consists  of  a  horizontal  drum,  which,  hy  means  of  a  coiling- 
gear,  winds  and  unwinds  the  wire  rope  uniromily  without 
any  attention  from  the  man  in  charge.  This  is  done  by  s 
self-acting  lever  which  carries  two  vertical  guide-pulleys, 
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moving  slowly  up  and  down,  and  freely  swinging  round  the    *"■"  ™"»"- 


tlram  into  any  position  at  wUich  the  tope  has  to  work.  i>onbi&* 


Tto.  e5.—Bttpe-pOTler.    Jolm  liiaUr  ^  Co.,  Letdt,  EngUnA. 

The  rope-porters  (Fig.  65}  are  placed  along  tbe  line  of  the 
rope  at  intervals  of  about  120  ft.  to  keep  tbe  rope  off  the 


Steun-p1owlii| 
AveliDg  &  Por- 


gronnd.     They  are  mounted  on  three  wheels  so  as  to  allow   I^3^e■port«^. 
them  to  be  moved  sideways  by  the  rope,  and  are  shifted  out 
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«tra«  euuurt.  of  tijg  ^^y  of  the  implement  by  a  boy  who  walks  a  little  in 
tjo^^^'™^'  advance  of  the  plow  or  other  implcmeot. 

Priceof  rope  porter,  light,  £1 ;  lieai y,  £1  JWs, 

^'■^}i^K*P»r-     Aveling  &  Porter's  engines  (Fig.  Ci>)for  the  doubte-cngiHt 

inirei.«iuo.        system  are  nia^le  in  p:iirs,  in  onlor  that  when  i)la(!(.tl  oppo- 

*■  site  each  other  in  the  fitld   they  shall  l)otb  drive,  as  well  as 

draw,  from  the  furrow  side — an  iniitix)vement  which  has 

effected  an  important  saving  in  the  wear  and  tear  of  tbe 

wiuding-dnims. 


of  They  are  fitte<l  witli  eoiling-gear  arranged  so  as  to  lay  the 
"^■roi)e  uniformly  on  tliedrnm  without  attention  from  the  man 
in  charge,  and,  as  the  drum  is  placed  horizontally,  the  ro[H' 
can  take  any  angle  the  direction  of  the  furrow  may  reqnire, 
withont  putting  pressure  on  tbe  coiling-gear.  Tbe  engines 
have  single  cylinders,  with  lagged  steam-jackets,  and  placed 
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on  the  forward  part  of  the  boiler.    Tho  crank-shaft,  driv-    steam  euuurc 
ing-axle,  and  coanter-shaft  have  their  bearings  made  in  the 
extended  side-plates  of  the  fire-box,  so  that  the  boiler  is  gygtem!*^^**^ 
sAved  from  the  iujnrious  tension  of  the  working  parts,  and 
the  usual  cast-iron  brackets  and  plutnmer-blocks  are  dis- 
pensed with. 

The  agricidtural  and  traction  engine  of  Howard  (Fig.  67)  .^ward's   en- 
is  a  compromise,  or  rather  jt  is  designed  for  all  the  three    (figure  C7.) 
systems  of  work :  the  double  enghiej  the  single  engine  with 
headland  anchor  opposite^  and  the  roundabout.^ 

Two  farmers,  each  possessing  one  of  these  engines,  may    Advantages  of 
work  them  together  upon  the  doable  system  without  change  g^©.''"**^'*  *°" 
of  any  kind,  with  the  additional  advantage  of  being  able  to 
work  them  separately  upon  either  of  the  single  systems. 

The  windlass  is  mounted  upon  the  engine  in  such  a  man-    The  .dismount- 
ner  that  it  can  be  easily  and  quickly  detached,  thus  reliev- 
ing the  engine  of  all  the  weight  and  incumbrance  of  the 
windiug-gear  when  it  is  to  be  used  for  the  other  work  of  the 
farm,  thrashing,  sawing,  x>nmping,  grinding,  and  what  not. 

The  engine- work  and  traction-gear  are  mounted  upon  the    Advantages  of 

_  the  constnictioit. 

tender  instead  of  upon  the  boiler,  the  latter  being  thus  re- 
moved from  the  strains  of  the  machinery,  the  working  parts 
of  the  engine  being  within  reach  and  in  sight  of  the  driver. 
This  arrangement  admits  of  the  engine,  with  the  tender, 
being  detached  from  the  boiler  when  the  latter  requires  re- 
pair or  renewal,  and  this  without  taking  the  engine  portion 
or  gear  to  pieces. 

Bevel-gearing  is  dispensed  with,  spur-wheels  being  usexi    Description  of 

,    *  .     1.         1  1  «  tt.  r«,      7  «   the  structoreb 

both  for  wuidmg-drums  and  for  propellmg-gear.  The  travel- 
ing-wheels are  of  wrought  iron  5  the  main  axles,  crank-shaft, 
and  gearing  are  steel.  The  winding-drum  is  placed  in  rear  of 
the  engine,  and  the  rope  taken  off  at  any  angle  from  a  pulley 
tixed  under  the  boiler  in  the  best  position  for  taking  the  strain. 
This  arrangement  permits  the  use  of  winding-drums  with 
horizontal  shafts,  and  the  strain  is  to  a  certain  extent  divided 
between  the  drum  and  the  pulley.  The  coiling  arrange- 
ment flits  the  rope,  without  bending  it,  over  small  coiling- 
sheav&^no  matter  how  unlevel  the  ground  may  be.  Price,  Price. 
8-hprse  jwwer  with  2  winding-drums,  £520. 

The mngle-engine  and oppoHte-headtandanchor  system.       aiid^"**o^S^ 

headland  •  anchor 

This  plan  admits  of  either  the  direct  or  indirect  method  ^y***™- 
of  working.    The  engine  may  either  work  along  one  head- 
land with  an  anchor  on  the  opposite  headland,  and  thus 
have  a  direct  pull  upon  the  implement,  the  engine  and  an- 
chor advancing  firom  time  to  time  as  the  work  proceeds  \  or 
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steam  eaitttrt.  ^(,0  eDgiDe  may  Stand  in  a  corner  of  tbe  field  and  work  the 

implement  by  means  of  suatcb-blocke. 
and  iiewnan^^     The  former  of  these  metbotls  is  sho^n  in  black  lines  and 
cbor  BjBtBin.      ^^^  latter  in  dotted  lines  in  the  plan  of  iustallation  (Fig,  68). 
la^i^  "^  '"'*^      The  sy8t«m  requires  an  8  or  12  horse-power  double-drum 

winding  engine,  movable  bead-laud  anchor,  1,600  yards  of 


Fig.  68.~Siiiffle-eiigivB  and  keailltnidtiii^<n'  plan  of  iHttalUlion. 

'"■  steel-wire  rope,  2  elaw-ancborH,  2  snatch -blocks,  20  rojw- 
porters,and  the  necessary  implements.  For  working  direct, 
as  iu  black  lines  on  tbephm  of  installation,  but  1,200  yards 
of  wire  rope  are  required. 


Fia.  (O.— Engine  irilh  tipo  iriiiding-iIruiHt.    John  Fovlvr  <f'  Co.,  Lcedi,  England, 

"o'pifllll.  of     I^'*^l>  method  ha.'^  some  advantages,  and  this  system  per- 
{""eMi      '""^^  "^  either.    The  direct  riKitiires  less  rope. and  the  appa- 
ratus is  more  easily  pat  to  work  and  taken  up ;  the  sta- 
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ti<Hiaiy  ajTangement  avoids  the  necessity  of  traveling  tlie    steam  euUure. 
engine  along  tlie  headland  wUcu  drcumatauces,  such  a^ 
verj-  hilly  ground,  irregular  fences,  or  a  very  wet  condition  and'iieaifiauSMi' 
of  the  soil,  make  it  desirable  tlisit  the  engine  should  not  be  '^'"  ■'"*'"■ 
taken  ujioti  the  land. 

Where  the  amount  of  capital  or  the  extent  of  land  does    AdTunug*. 
not  justify  the  purohasc  of  tlie  donble-engine  tackle,  this 
arraugemeut  offers  tlie  farmer  the  benefits  of  two  systems. 

The  engine  (Fig,  C'J)  is  similar  to  thosi-  described  under    Ki'g^!"'.aQ4  .nd 
the  donbU-engine  sgstem,  the  eliief  point  of  diiFerenee  being  **  "^""t™^- 
that  it  is  furnished  with  two  winding-drums,  each  having 
coiling-gear  for  laying  the  rope  regularly  and  automatically 
upon  the  drums. 

The  headland  anchor  (Fig,  70)  is  a  wrougbt-iron  frame,  h*"'"""'''"''''" 
carrying  ahorizontal  sheave,  and  resting  on  thin  disk-wbeels, 
which  cut  into  the  ground  and  resist  tlie  side  strain  of  the 
«Dgiue  and  implements.     It  is  moved  along  tliu  headlanil  inrg^'oVi^ari!^ 
by  the  motion  of  the  sheave  or  pulley,  which  is  turned  by'""" 
the  rope ;  the  i^ht-ave  is  connected  by  gear  to  a  drum,  which 
winds  up  a  I'ope  stretched  along  the  headland  (shown  at 
the  right  hand  in  the  installation  jihin,  Figuru  (>S),  and 
keeps  the  anchor  oiiiwsite  to  its  work.     The  anchor  is  pro- 
\ided  with  a  steerage,  which  enables  it  to  be  worked  along 
a  crooked  headland,  and  is  mauage<l  by  a  boy,  who  also 
attends  to  shifting  rope-porters.    The  box  at  the  back  is  in- 
tended as  a  couiiteriioise  to  prevent  the  anchor  being  pulled 
over  when  doing  very  heavy  work. 


Dimiiliuiil  aucb  ur. 


FlO.  7ft — MmaMe  ieadUnid  anchor.    John  Fomlfr  4"  Co.,  Leedi,  England, 
Price  of  8-horsc-powcronginc,  sclf-moviTigannlior,  and  all 
parts,  ropes,  appendages,  a.id  tools  complete,  with  the  extra    i 
parts  necessary  when  working  the  engine  stationary,  but 
without  the  implements,  £808. 

The  roundabout  system.  gj.. 

Take,  as  an  illustration  of  t!io  runndabont  system,  the 
tackle  of  Aveling  &  Porter,  of  UocLestci',  England. 

Tlic  eiigiu.!  used  (Fig.  71)  is  tliat  cillcil  by  them  tlie,„,'' 
''agricultural  locomotive  engiue,"  and  is  designed  for  steam 
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■ainruiiurt.  cultivatiot),  thrashing,  sawtDg,pumping,  and  hauling.  Tli© 
boiler  is  unusually  large,  ami  ia  tested  up  to  200  lbs.    It 

iii.i.u.iflboBi  ijj^g  J^  single  steam -jacketed  cjliuder,  niounte<l  ou  the  fore 
end  of  the  boiler,  to  prevent  priming  and  to  economize  fnel. 

rpTina&Por- The  bearings  of  the  crank-sbalt,  counter-shaft,  aud  driving- 
axle  are  carried  by  the  side-phites  of  tiie  fire-box,  extended 
upwaixl  and  back^vard  in  one  piece  for  this  purpoeo,  and 

wi  :Mtion.     designed  to  save  the  boiler  from  strain.    The  driving-wheels 
are  of  iron.     The  engine  is  steered  from  the  foot-plate. 
Each  engine  has  fly-wheel,  governor,  and  a  brake. 

i"'.  Price  of  engine,  8-horse  power,  £680. 


Ptan  of  iniiut-     Tlie  tacklc  shown  in  the  plan  view  {Fig.  72)  of  the  ronnd- 

(Fignro72,i     nbout  R.vsteni  consists  of  an  agricultural  locomotive  and  a 

di^lairhcd  winding-windlass  on  a  e^irriage,  liofh  placed  and 

iiiichored   in  a  jiosition  nl  one  comer  of  and  outside  tht^ 

ground  to  be  plowed.    Besides  these,  there  arc  claw-ancbors 
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for  two  other  cornera  and  a  sunteli-block  for  the  fonrtl);  suan  ninir, 
two  tniv-lhig-ancliors,  wliichare  moved  n3  tlio  plowiDg  P">- '^i*^^- ^^  p 
ceetU,  to  keep  tUein  Id  iiue  with  the  work.     A  number  of"'' 


rope-pitrtcr.-!  Iceep  tlio  wiro  rope  from  dragging.  Onu  Ibou- 
Band  nix  huiHlrotl  yards  of  wire  roi»e  is  tbo  nsiial  amount 
fomUbed,  about  equal  to  encircling  a  square  ficbl  of  32 
acres. 
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sitam  cuUurt.      fLe  inetboil  of  working  will  be  readily  seen  from  the  plan ; 
tlie  engine,  being  driven  in  one  direction,  rotates  the  right- 
Roundaiwui  hand  dnim  of  the  windlass,  aud  moves  the  plow  toward  the 
rip;btof  the  field,  as  shown.    The  plow  having  reached  the 
th?'io'^''f  i""!:^'^'"^  "'^  ^^ '  '^^''''<*^^i  tl"^  motion  of  the  engine  is  reversed,  the 
'"'I'i'"'     T'       other  end  of  the  balance-plow  brought  down  to  I  he  earth, 
and  the  implement  returns  across  the  field.    The  anchors 
are  antoniatically  moved  towards  their  claw-ancbors,  each 
one,  alternately,  the  width  of  Ihe  four  furrows  i;t  each  pas- 
sage of  the  plow. 


KlO.  73.— Winaian for  Ihe  roandaboat  »g§teM.    Join  Fowltr  4-  Co.,  Lttdi. 

England. 

Fowier'auckie.  The  Fowler  tackle  on  the  roundabout  system  baa  an  en- 
gine with  a  steam -jacketed  single  cylinder  and  steam-dome, 
and,  with  the  exception  of  its  being  devoid  of  winding- 
drum,  has  many  jioints  of  Sjiecial  constniction  similar  to 
the  engine  described  under  t\u^.  unh-title  tloubleenghte  system. 


FiQ.  74. — Anchor  for  the  roaiulahoiit  agtlem.     Jirhn  Fowler  if  Co.,  Leedt, 
Kuolaid. 

It,  however,  is,  or  may  be,  an  onlinary  ])ortablo  or  traetion 
engine  which  has  a  transverse  shaft  above,  connecting  by 
ginibal  joint  and  lino  shaft  to  a  shaft  on  the  detached  wind- 
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lass,  which  stands  parallel  with  the  engine,  as  shown  in  the    *'""' " 
plan  of  installation  (Pig.  72). 

The  windlass  (Fip.  73)  is  constrncted  on  four  wrought-  ,^,1™°°" 
iron  road-wheels,  and  thv  winding  apparatus  consists  of  two 
horizontal  drums,  whidi,  hy  means  of  eoiling-gear,  wind  and 
unwind  the  wireropeuiuformlywithont  any  attention.  This^^"^^^ 
Is  done  by  a  wlf-ncting  lever,  which  carries  two  vertical  "^pj^^ 
friiide-pnllcys,    moving    slowly  up   and  down,  and  freely 
swinging  round  the  dram  into  any  position  to  agi-ee  with 
the  direction  in  which  tlie  rope  has  to  work. 

The  rope  pays  out  from  the  drum,  at  any  angle  required 
by  the  work,  without  snatch-blocks  being  necessary. 

I 


Tickle  for 
roundabout    §yB- 

J.  ikF.  Eowud. 


41. 

IT 


The  anchor  (Fig.  74)  is  so  constructed  as  to  be  pulled  for-    Description  of 
ward  by  an  auxiliary  rope  on  the  headland,  whicli  is  wound    (EignreTi.) 
on  a  small  drum  put  in  motion  by  the  main  sheave.     The 
connection  between  tliis  drum  and  the  sheave  being  released, 
the  anchor  becomes  stationary'.    The  side  strain  of  the  plow- 
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iog-ropes  is  resisted  by  the  disks  wliich  are  RxeA  to  the 
wlieets  aud  imbed  tliemselves  iu  thegrouud. 

As  tbe  aiivlior  travels  away  fiom  the  lieadland  on  which 
the  eii;^iiiti  JA  fixed,  it  is  flmily  held  in  phice  by  the  strain  of 
tliu  i)1owing-ro[ie  in  one  direction  aud  the  strain  of  the  wind- 
ing-for  w;ird  rope  in  the  other.  The  slow  and  sure  forward 
motion  seizures  the  perfect  cutthigiiiof  the  disk-wheels,  aud 
therefore  its  latei'al  steadiness. 

Price  of  Fowler's  ronndabont  tackle,  with  S-borse-iwwer 
engine  and  all  itsappendagcsvoni])lcte,  windlass,  steel  ropes, 
2  8elf-niovingauchors,snatcb-block.s,  daw-anchors,  and  roi>e- 
IKirters,  and  a  5-tine  turning  cultivator,  £!)75, 
"■  Howard's  engine  (Fig,  7J),  with  rear  windlass,  is  an  adap- 
tation to  steam  cultivation  of  the  ordinary  thrashing  en- 
gine. It  iM  not  self  moving,  and  the  engine  and  windlass 
are  detached  when  moving  from  lield  to  field,  and  are  con- 
nected when  at  work  by  a  single  bolt. 

The  necessary  gnide-puUeys  arc  attached  to  the  fore  car- 
riage of  the  engine,  aud  the  weight  of  the  engine  is  usoti  as 
an  anchorage  both  for  the  windlass  and  for  the  guide-pul- 
leys which  lead  ofi"  the  rojws. 

ii     The  firm  of  Barfonl  &  Perkins,  of  Peterborongh,  En- 
^  gland,  has  two  fonns  of  rouudabont  tackle.     In  one  (Fig, 
7G)  an  ortlinary  portable  iiigine  is  fitted  with  a  wheel  con- 
nected by  chain  with  the  driving-shaft  of  the  windlass. 


FiO.  76, — Eoundaboat  gy^ten,  mith  detached  irimjIoM.     Barford  if-  Perkin»,  Ptter- 

borough,  England. 

plans  iif     i„  another  method  (Fig.  77)  the  windlass  and  engine  are 
fesTftTv.)  combined  and  the  two  wire-roi)es  wind  upon  drums  on  the 
main  axle,  the  machine  being  lifted  clear  of  the  soil  so  that 
the  ground-wheels  and  drums  upon  them  may  revolve. 
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Price,  with  detached  w iudlass  (Fig.  76) :  «'™"'  "u"""' 

A-hoise-power  portable  eagino £210  RoandaboDt 

Winillnaa,  l,6(i0  janlH  stuebwiru  ru|>c,  seU-iuoving  and  self-acting  Bjstem, 

anchors,  commnxi  anchi>ra,  snatch-blocks,  porters,  anil  a  5-tiDe  ^,        ,  ^ 

cultivator 350  fo^   aj  Perklm' 

4-furrow  8t«aw.plow _80'^K^je.) 

640 


Fiu.  TT. — RoundabQuI  (i/afeni,  eniiiR«  ond  wind Inu  oamiiNed.     Harford  4" 
Perkint,  FelerboTough,  Eiiglaittl. 

Combiued  oiigiiic  and  windlass  {Fig.  77) : 
lU.hors<;  iiowtr,  wiili  full  tuckl.'  iifsolf  aclirg  aiidBelf-iuovitig  an- 
chors, L-o:iiiiio:i  aucliiirs,  anatcli-b'.ncks,  roixt-porU-rs,  7-tinr  ciil- 
tiviituT,  4-riirron-  p'.ow,  iiml  l.aOO  yards  ateul  roiio jC:W 


Fig.  7tS.— Self-acting  and  telf-ntoving  anchor.     BarforA  ^  Ferktia,  Ftterbortmgh, 

England. 

The  form  of  anchor  shown  in  Fig.  78  is  designed  for  tlie  seif.mthi)t  •: 
roondabout  system.  Two  anchors  are  employed,  occnpying  Bmfori  &  Pc 
positions  opposite  to  each  other  on  the  headlands,  and  pro- 
ceeding at  a  right  angle  to  the  course  of  tl>e  plow.  This  form 
of  anchor  is  automatically  moved  the  regulatetl  di^tauce, 
equal  to  the  width  of  cnltivatioD  of  the  implement  at  one 
pawage,  and  this  without  the  draw-rope  reaching  to  a  claw- 
anchor  at  the  other  end  of  the  field,  as  in  figure  72. 

Price,  £50.  PrkB. 
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«^"-      E.  Bodin,  of  TroiB-Croiz-,  Hhmh^  France,  lias  a  form  of 

ondKbaut  Howard  npparatuB  (Fig.  79)  with  vertieaf  <)mM  OQ   tlie 

windlass,  wliicit  stands  i»arallpl  with  the  locomobile,  anif  m. 


lowftrd-t  Uckle. 


Fig.  TQ.—Uoirai-d'i  rouadalmal  Inekte.     £.  Badin,  Beiinn,  France. 

driven  by  line-shaft  connet^tion  between  Ibe  poiiious  of  the 
apparatus. 
DeMD»'t«ki«.     The  apparatus  of  Alfred  Debains,  of  Saint-Kemy-Claire- 
'   *""**    '     'fontaine,  near  Ramboiiillet  (fteine-et-Oise),  France  (Fig,  80), 
is  on  the  roundubont  system,  in  which  the  winding  machine 
is  a  separate  structure,  which  is  attached  to  an  ordinary  lo- 
comobile wben  the  latter  is  to  be  used  to  wotk  a  steam- 
plow,  allowing  the  engine  to  be  used  at  other  times  for  tbe 
Gfuni  work  ordinary  work  of  tlie  farm,  to  nin  a  tlirasbing  machine, 
m-engme.     sfraw-cutter,  pump,  cider-mill,  grain-mill,  etc. 

The  winding  apparatus  for  the  cable  is  on  a  separate  car- 
riage, attached  at  will  to  tbe  locomobile,  and  the  gearing  is 
driven  by  a  band-wheel  from  the  fly-wheel  of  tlie  engine. 
■Mm^!l^'''°  Tbe  use  of  portable  engines  on  farms  has  become  verj- 
common,  and  the  purchase  of  winding-tender,  with  its  ac- 
cessories of  cable,  anchors,  pnlleys,  and  plow,  puts  the  owner 
of  the  engine  in  possession  of  tbe  complete  "tackle,"  as  tbe 
English  term  it,  or,  aa  we  might  say,  a  complete  "rig." 

Pries  of  tackle.  Dcbaine' t^niler,  vitb  winiliDg  apparatus,  anchors,  pulleys,  cables  9,500 
withootengiiie    QanE-plow  with  4  shares 3,500 

12,000 

Tbe  tender  has  three  vinding-drnms  on  a  single  axis,  the 
pinion  on  tlie  palley-shaft  being  engaged  with  such  of  the 
DeBiiptian  cog-wlicels  fts  may  be  required.  One  winds  the  cable  in  one 
direction,  another  letting  the  cable  run  off.  The  action  of 
these  two  is  reversed  when  the  jilow  is  to  move  in  the  other 
direction.    The  third  drum  has  a  separate  cable,  anchored 
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at  some  distance  iu  advance  of  the  steam-apparatus  and  in    sko™. 
tlie  direction  of  its  line  of  motion,  by  wUicb  the  winding- 
tender  and  engine  are  moved  from  time  to  time  t»«to»wn  ^  ,,^^^1 
each  passage  of  the  plow  a  distance  e(iuaLt»-ffie  width  of 
ground  plowed. 

These  three  are  all  the  motivns  required  during  worli,  and 
a  fourth,  by  which  the  irfieels  of  the  machine  are  rotated  so 


as  to  move  the  apparatus  to  and  from  the  field,  would  com- 
plete the  category,  but  in  fact  it  is  drawn  by  borses  when 
transporting  it  to  and  from  work. 

The  '■  tackle" — using  the  general  term  to  include  the  whole 
apparatus — works  uiron  the  roundabout  plan,  also  made  by 
Fowler,  Aveliug  &  Porter,  Howard,  and  others. 

Fig.  81  shows  the  plan  of  installation. 
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Implemmtt.  «*»»  «t«<»n. 

For  the  porposes  of  steam  culture  all  of  the  following  im-    impiementi. 
plemeots  are  not  necessary  in  any  one  place,  bat  ea«h  of 
them  has  its  duty  nnder  vaiying  ctrcamstanceij  of  countries, 
soils,  or  seasons. 

Special  implements  are  adapted  for  clearing,  draining,     sp-xM  impie- 
breaking  up  land  infested  by  stones,  troubled  with  roots,  '°*°"' 
soused  by  water,  or  cboked  by  wild  grasses  and  aquatic 
woody  growth. 

They  are  more  ordinarily  intended  for  plowing,  cultivat- 
ing, harrowing,  and  seeding  soils  already  subdued  to  cul- 
tivation, or  such  prairie  lands  or  bottoms  as  offer  no  particu- 
lar obstructions  to  the  passage  of  the  implement. 

It  is  needless  to  say  that  full  sets  are  only  necessary  where 
there  is  sufficient  land  to  demand  tbeir  use ;  but  this  need 
not  he  all  in  the  possession  of  one  proprietor,  as  many  sets  j^^sew  or  tnckin 
•it  tackle  are  held  in  common  by  several  farmers,  and  in 
other  cases  plowing  is  followed  as  a  business  by  parties  own- 
ing the  tackle.  Witness,  for  instance,  tlie  120  companies  noi^ins  com 
plowing  for  hire  in  England,  one  owning  16  double  sets.       p""'"' 

The  balance-plow  (Fig.  82)  is  the  best  result  of  all  the  at-    BaiaDtcpiow; 
tempts  to  adapt  an  instrument  for  the  to-and-fro  method  of 
working.   One  set  turns  the  furrow  slice  to  the  right  and  the 
other  to  the  left,  so  that  the  forward  plow  in  each  case  throws  'ho  remit  of  ei- 
its  slice  into  tbe  furrow  last  made  on  the  previous  passage,  •uce. 
Many  attem[»t3  at  a  turning-plow  were  made  before  the  very 
effective  balance-plow  was  invented,  and  now  it  enters  into 
all  the  effective  systems  of  steam  cnlture. 


Fig.  H2, — Gfurroa  batance-plow.     John  Fmrlci-  .(■  Co  ,  Lecdt,  England. 

The  rigid  iron  frame,  which  is  so  essentially  necessary  to    DMcrtptioi^ 
lUl  steam-driven  implements,  is  still  maintainctl  in  this  latest 
form  of  balance-plow,  and  the  alteration  of  the  width  of  the 
furrow  is  effected  by  means  of  a  wedge  which  throws  the 
6  P  B VOL  0 


UNIVERSAL  EXPOSITION  AT  PARIS,    1878. 

>  eaUtin.  p\ovs  at  different  angles  to  tlie  frame.    This  wedge  is  a  snb- 

""'"■^     stttnte  for  the  previous  arrangement  of  bolts  and  screws, 

and  renders  the  position  of  the  plow  thoroughly  rigid. 

The  frame  is  so  arranged  that  the  shape  of  the  shares  and 
moldboards  may  be  varied  to  suit  the  character  of  the  land. 
ice-piow.  By  removing  the  ordinary  moldboard  used  for  surface 
plowing  and  substituting  sliort  ones,  or  those  technically 
knowu  as  "digging  brea6t8,"a  tillage  similar  to  spade  bmii- 
bandry  can  be  effected. 

Plows  are  made  for  2,  3, 4,  5,  6,  or  8  furrows,  and  a  harrow 
or  roller  can  be  dragged  behind  if  desired. 
Price  (steel),  £127. 
cpfuirow     Messrs.  Fowler  &  Co.  also  furnish  a  3-furrow  balance- 
■vi'co.   plow  specially  constructed  for  sugar-cane  fields.    This  is  in 
two  essential  points  different  from  tlie  common  plow.    The 
main  plow-beam,  instead  of  being  a  straight  diagonal  angle- 
iron,  is  bent  into  a  zigzag,  so  as  to  give  plenty  of  space  for 
roots  and  cane-stools  to  pass  between  the  plows.     The  plow 
middle,  by  wbich  the  frame  issnpported,  is  capable  of  swing- 
ing freely  round  a  vertical  center-stud.    Thus,  in  going  over 
-MDecni-the  ridges  of  an  old  cane-fleld,  especially  if  these  ridges  are 
slanting  to  the  furrow  line,  the  shock  which  the  land-wheel 
constantly  receives  is  not  communicated  to  the  main  frame, 
and  the  latter  retains  its  iK)sition  undisturbed  by  the  uneven- 
ness  and  roughness  of  the  ground. 


Fig,  83. — 3-faTrou!  halance-ploiv.     Bar/ord  ^-  Perlcint,  Pelerborotigh,  England. 

The  implement  shown  in  Fig.  83  has  an  iron  frame,  steel 
shares  and  colt4.^r8,  and  wooden  wheels. 
Pii«.  Price,  3  furrows,  £C0 ;  4  furrows,  £80. 

Plow  anil  anb-     Howanl's  plow  and  aubaoiler  (Fig.  84)  for  extra  deep  work 
J*r.Hoir«ni,  is  intended  to  plow  from  V2"  to  18"  deep. 

The  subsoiler  breaks  up  the  subsoil  to  a  farther  depth  of 
from  6"  to  12",  making  the  depth  of  cultivation  from  18"  to 
30",  according  to  the  nature  of  the  soil.    The  subsoiler  is 
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rigged  off  to  the  side  of  tie  breaking  plow  so  as  to  work  in    «""»" 

the  ]a8^Dlade  furrow  and  break  up  the  pan.  \noi"i 

Price,  £90.  '""*'■■ 


FlO.  84. — Plow  and  tubtoiler.     Janttt  ^  Fniefielt  Howard,  Peterborongh,  England. 

The  Bteam-prabber  (Fig.  85)  is  especially  intended  for  ^«in-criibb«r. 
working  in  stiff  clay  land,  to  stir  and  aerate  the  subsoil  with- 
ont  materially  disturbing  the  surface.  For  this  purpose  it 
is  made  with  1,  2,  or  3  tines,  and  is  worked  two  feet  deep. 
It  is  also  used  for  stirring  up  the  subsoil  of  old  grass  lands,  ^bk"  '"'^^ '"'" 
and  with  1  or  2  tines  to  a  depth  of  as  much  as  30"  in  reraov- 
ing  stones  or  tree  roots.     It  is  known  as  a  "knifer." 

It  may  be  called  a  renovating  or  reclaiming  implement, 
and  under  all  circumstances  of  its  use  is  a  powerful  assist- 
ant in  the  matter  of  drainage  in  strong  soils. 

Price,  £85.  im™. 


FlO.  SS.—Sleam-grubba:    John FOvsler 4-  Co.,  Leedi,  England. 

The  implement  (Fig.  86}  with  3  or  5  tines  works  deeply 
in  the  ground,  lifts  the  soil,  and  leaves  it  loose.     It  has  a 
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JSiem^Du!*'  sfronff  flanged  steel  frame,  sharest  of  various  Tvidtbs,  from 
-"  up  to  13",  aud  fumisbed  with  prongs  to  lift  tbe  soil. 
Tbc  tines  rock  on  tbe  frame,  so  that  when  tbe  implement  is 
reversed  at  eacb  end  of  the  field  the  points  in  work  are  de- 
pressed and  the  hinder  one  slightly  raised. 
Price  of  S-tine  implement,  £45. 


Fig.  fC—iyoiihle-ncthn  tleam-cHllirainr.     Jamca^  Fri-dcriek Hoivard,  Bed- 
ford, Kii-jlaiuh 

TiitniDE  Fill-     The  tnrniiig  ciillivator  (Fip.  S")  *■*  iiihipteil  to  be  worked 

Fowler* On.   b.v  all  systems  of  sleam  machinery.     It  has  a  strong  frame. 

carrying,  according  to  circniiistances,  from  .'5  to  l-J  tinea,  and 

resting  on  three  wheels,  one  of  wliidi  is  tbc  stecring-wbccl. 

The  axle  of  the  two  hind  wheels  is  cranked,  so  that  by  its 


FlO.  SJ.—TarBing  esltitalor.     John  Foicler  ^  Co.,  Leeii,  England. 

being  tnmed  the  frame  is  raised  or  lowered,  and  by  this 
means  tbe  depth  of  penetration  of  tlie  tines  adjnsted. 
imt.   ""  "  ^  "     The  long  end  of  a dnift-bar  or  turning-lever  is  provided 
with  two  arras  to  which  tbe  two  ends  of  the  rope  are  at- 
tached.   Tbe  arms  are  set  at  an  angle  for  keeping  tbe  tail- 


AGRICULTURAL   IMPLEMENTS:    COMMISSIONER   KNIGHT.  85 

rope  clear  of  the  implement.  The  lever  itself  is  held  by  a  ^i^„*;I5jft5J*' 
vertical  stud  fixed  to  the  frame  considerably  behind  the 
steering- wheeL  This  position  of  the  draft-stud  gives  the 
necessary  liberty  and  power  to  the  steering-wheel  and  en- 
ables it  to  lead  the  implement  at  almost  any  angle  out  of 
the  line  of  the  polling-rope. 
On  the  short  end  of  the  turning-lever  is  a  chain  communi-    Turning  ouiti- 

"  vator. 

eating  with  a  quadrant  on  the  crank-axle^  and  as  the  lever    ^wier  &  co. 
is  pulled  round,  the  chain,  acting  on  the  quadrant^  turns  the 
axle,  lifts  the  frame,  and  raises  the  tines  out  of  the  ground. 

The  plan  of  operation  is  as  follows :  As  soon  as  the  culti- 
vator is  brought  up  to  the  headland,  the  reverse  pull  brings 
the  lever  around,  turns  the  quadrant,  rotates  the  bent  axle, 
and  lifts  the  tines  out  of  the  groun4,  in  which  x>osition  the .  Mode  of  woa- 
cultivator  frame  is  held  up  by  a  catch  5  when  lifted  the  re- 
quired height,  the  lever  strikes  against  a  stop,  and  the  im- 
plement turns  into  new  ground.  The  man,  who  never  leaves 
his  seat,  releases  the  catch,  the  tines  drop  into  the  ground, 
and  the  implement  is  re-drawn  across  the  field. 

This  description  of  the  method  of  automatically  lifting  the 
tool  and  turning  it  on  to  the  next  bout  will  answer  for  the 
"turning  harrow"  and  the  "combined  harrow  and  seeder" 
of  the  same  makers  (Figs.  88  and  90),  and  elsewhere  described 
in  this  paper. 

This,  after  the  plow,  is  the  most  important  and  efficieni  its  t  fficiency. 
implement  of  the  series.  Its  size  is  only  limited  by  the 
power  of  the  engines,  which  are  thus  used  up  to  their  capa- 
bility. It  pulverizes  the  soil,  working  steadily  to  a  uniform 
depth.  The  largest  machines  require  but  one  man  in  at-  Attrndnncere- 
tendance  upon  them.  The  engineer  and  rope  porter  boy 
have  of  course  their  duties.  In  turning  round  no  additional 
labor  whatever  is  required  and  scarcely  any  time  is  lost, 
while  the  implement,  however  wide,  at  once  moves  into  new 
land,  leaving  small  and  regular  headlands. 

Bidging-bodies  may  be  attached  to  the  frame  to  throw      capacity  for 
up  the  land  for  seeding  on  ridges  or  for  winter  exposure  to  u<^^*^*  ° 
the  air  and  to  frost    The  ridging-bodies  are  attached  with- 
out taking  away  the  tines,  and  both  operations  are  done  at 
the  same  time. 

Price  (steel),  £81.  rnce. 

The  turning  harrow  (Fig.  88)  is  a  medium  between  the  ,^  J'"™'°^  ^^^' 
ordinary  sleam-cultivator  and  steam-harrow,  being  less  pro-    (^'is^^re  88). 
found  than  the  former  but  more  effective  than  the  latter. 

It  is  fitted  at  will  with  either  of  two  kinds  of  shares,  a 
broad  one  for  cutting  the  whole  ground  and  a  square-pointed 
tine  for  stirring  the  ground  only. 
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Steam  cvuurt.  ff^^  iustrument  is  in  three  pieces,  so  as  to  accommodate 
itself  to  uneveii  surfaces,  and  willtakoabreadthof  12' tol5'. 
It  is  especially  recommended  for  stirring,  for  spring  crops, 
ground  whicli  lias  been  deeply  plowed  the  previous  fall. 


Fio.  S8.— Turning  kantw.     John  FomUr  4-  Co.,  Lt«U,  England. 

'f-  The  steering-frame  is  adapted  to  take  different  barron-s, 
from  the  lightest  seed-harrow  up  to  light  cultivating  tools, 
or  It  can  be  fitted  with  light  ridging  plows  It  is  lifted  am] 
turned  in  the  same  manner  as  described  under  turnhti}  ealti- 
rator  {Fig.  87). 

Three  riflging-bodies  can  be  put  on  the  fiuine  instead  of 
the  harrow,  which  is  made  of  wrought  iron  and  has  welded 
sockets  for  the  tines.  A  light  harrow  may  l>o  hung  behind 
if  desired. 

Price,  10'  wide  (steel),  £88. 


Fio.  89. — 5(eiini-R arrow.     John  Fowler  f  Co.,  Leedt,  England. 

The  ordinary  steam-harrow  (Fig.  83)  covers  a  breadth  of 
*-  from  12'  to  18',  so  that  from  40  to  60  acres  may  he  gone  over 
in  a  day. 

The  harrow  moves  in  either  direction  and  can  be  driven 
at  high  speed.  The  under  frames  can  be  removed  and 
rollers  or  clod-cnishers  substituted  for  them. 

Price,  o-framed,  £55. 
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The  macbine  (Fig.  90)  has  a  light  cultivator  or  heavy    ^[^^[jT*' 
harrow  in  front  of  the  seeding-coltera  and  a  light  covering- 
harrow  following  the  aame.    The  seed-drill  itself,  even  of  the 
largest  width,  requires  but  so  small  a  fraction  of  the  power 


Fig.  90. — Combined  harrtHc  and  seeder,    John  Foicler  f  Co.,  Leedt,  England. 

of  the  engines,  that  it  has  becu  combined  with  the  barrows.     »»« 
The  drill  has  a  width  of  9'.     In  turning  around,  th«  heavy    *"f"t 
harrows  are  lifted  by  the  ijower  of  the  engine,  and  the 
whole  implement  moves  at  once  onto  new  ground.    The  auto- 
matic lifting  and  turning  action  is  described  in  connection 
with  the  taming  cultivator  (Fig.  87). 


Fig.  91.— steam-roller.     Jofcn  Fowler  ^^  Co., Leeds,  England. 

The  implement  Fig.  91  has  a  width  of  W,  and  may  be  I**'" 
fitted  with  any  description  of  roller,  smooth,  corrugated,  or 
sectional.  The  suspended  frame  ia  hinged  in  the  middle 
and  can  be  readily  taken  to  pieces,  so  that  in  moving  from 
field  to  field  the  two  halves  are  pulled  one  behind  the  other, 
and  pass  conveniently  along  an  ordinary  or  a  farm  road  or 
through  gateways. 

Price  of  steerage-frame,  £37  j  rollers,  by  weight,  12s.  per    Pri«. 
ewt.  (lis  lbs.). 
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The  imiilement  Fig,  93  is  intended  to  cultivate  newly 
reclaimed  soil  without  tearing  np  the  solid  fiinow  slice  and 
briDging  the  turfy  matter  to  the  top.  It  merely  pulrerise« 
the  soil  to  a  depth  of  3"  or  4"  and  is  a  sulmtitnte  for  the 


I'la.  92. — IHtking  mocAiiK.     Join  FOaltr  ^  Co.,  Leedt,  Emg\a»d. 


Disking  nu- harrow,  but  leaves  the  turf  at  bottom  to  rot.    It  is  princi- 

Fowiar  &.  Co.  [>ally  ust'd  iu  reclaiming  wild  grass  lands.     This  mode  of 

prepiiring  the  surface  for  seed  is  becoming  very  popular  and 

its  effect  \»  tiimilar  to  that  of  our  disk-harrow,  now  well 

kuowu  with  us. 


Fm.  93.— Draining  jiEotd.    Jok»  Foieler  ^  Co.,  Letdt,  Englaixl. 

low.  The  steam  draining-plow  (Fig.  93)  U  another  implement 
adapted  to  be  worke<l  by  the  winding  engine  and  rope.  It 
i.s  used  either  as  a  mole-plow  or  to  put  in  pipes,  and  may  be 
worked  to  a  depth  of  42".  When  the  wire  rope  passes  over 
the  pulley  Ihc  speed  of  the  plow,  at  great  depths,  is  only 
half  what  it  would  be  were  the  wire  simply  conuecteil  to  th 
front  of  the  carriage,  the  si>eed  of  the  engine  remaining  the 


Price,  £50. 
n     The  reclamation  plow  (Fig,  04)  is  designetl  for  the  first 
breaking  of  stony  land  to  reduce  it  to  cultivation,  and  liatt 
been  largely  used  for  several  years  past  in  SutherlantUhire, 
Scotland. 
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The  plow  is  preceded  by  steel  disks,  which  lift  the  share   f^"^^J^ 
over  stones  or  other  obstructions,  so  as  not  to  break  it  or 
the  moldboard.    The  plow  will  tiiru  a  lUrrow  2'  wide  and 
15"  deep  completely  over,  au  operation  materially  assisted 


Fio.  94 — Reclamation  ploie.  John  Fowler  ^  Co.,  Leeds,  England. 
by  the  rollers,  which  catch  tiio  furrow-slico  at  the  moment  R«i«ni«tion 
of  leaving  the  moldboard.  The  stones  which  have  been  FowUriCo. 
passed  over  are  torn  out  by  tlie  hook-tine  which  comes 
behind  the  plow.  They  are  then  removed  by  men  with 
teams  and  stone-boats.  The  tine  tboroagbly  subsoils  the 
land  to  a  depth  of  2f,  and  materially  assists  the  draiuat^  of 
the  soil. 

Summary  of  the  question  of  steam-oultivation.  Summuyaribe 

onltlratton'    *" 

As  to  the  merits  of  the  matter,  take  the  following  state- 
ment embracing  the  resnlts  of  the  most  diligent  study  of  the 
question  as  it  concema  agricolture ; 

1.  Deep  cultivation  is  the  great  point,  and  very  deep    Deepcaitnn. 
plowing  injurious. 

2.  Exposure  of  land  to  the  weather  and  its  cultivation   BipoeDreoftbo 
only  when  dry  are  essential  to  success.  "  ' 

3.  By  keeping  horses  from  treading  the  laud  only  I'dfpoMhSigttBwri'i' 
the  labor  will  be  required  in  the  term  of  years. 

4.  By  deep  cultivation  there  is  a  greater  certainty  of  get- 
ting crops  into  a  healthy  condition,  the  result  of  an  even    btu  («nprra- 
temperatnre  of  the  soil,  the  temperature  of  the  air  being  of'"™  "' ""  •"'"■ 
less  moment  to  the  healthy  state  of  the  plants  tban  tbe  tem- 
perature of  the  soil  itself. 

5.  The  early  development  of  the  plants  is  of  vital  impor-  ^  „^r  i'^h' 
tance  to  their  future  growth.  ^anu. 

6.  In  heavy  land,  crops  such  as  clover,  which  has  a  large  ^JJ™"J^{^t 


AbaadMDtleiif 


amount  of  roots,  should  be  grown,  to  keep  the  soil  in  proper 
condition  and  mechanical  state. 

7,  In  light  soils  the  surface  ebonld  be  continually  covered  »«« ''™'^i 
by  crops  bearing  as  much  leaf  as  possible,  to  convey  to  the  ""''"■ 
luid  trout  the  atmosphere  'ts  manuring  properties. 


OaOiiiaun.  The  caltivator  has  varioiis  forms,  and  is  better  known  in 
England  under  its  name  of  "borse-hoe,"  which  fairly  ex- 
presses its  purpose  and  application.  The  French  imple- 
ments of  this  order  are  largely  copies  of  the  English,  not  of 
the  American.  The  English  and  French  crops  and  systems 
of  farming  more  nearly  resemhie  each  other  than  either 
does  the  American. 


French    ho«e- 
hoe. 

DelHlu>le'T»U- 


FiG.  95. — Frendi  kor»e-hoe.    DelahaU-Tailleur  ^  Bttjae,  Lianeourt,  FVauee. 
BaropvaD  lue     Tbe  English  horse-hoe,  for  instance,  for  cultivating  wheat, 

of  faoe  tn  drilled  *  '  '  b  • 

growing  crops,    has  hai-uly  any  analogy  to  any  implement  with  us,  but  is 
used  in  France.    In  the  damper  climate  of  Europe  some 
crops  grow  better  on  ridges,  or  ridged  up,  than  ou  a  le\'el, 
while  in  our  drier  and  hotter  climate  flat  culture  is  the 
better.    The  single-shovel  plow  has,  therefore,  been  pretty 
much  discarded  in  tending  com,  and  the  double  «ho\'el  or 
cultivator  used  instead. 
The  implement  shown  in  Fig.  95  is  intended  to  follow 
HoeiDg  wheat,  drilled  wheat,  the  hoes  being  carefully  adjusted   to   the 
proper  relative  distance  in  accordance  with  the  shares  of 
the  drill.    The  whole  row  of  hoes  is  lifted  or  depressed  by 
the  movement  of  a  single  lever  without  stoppiug  the  ma- 
chine. 
French  to™-     Fjg.  %  ja  a  Freuch  horse-hoe  exhibited  by  Meixmoron  de 
'mT™**"*  d  I^ombasle,  of  Nancy.     It  is  a  lighter  form,  an  approxima- 
DombHie.         tion  to  the  American,  except  in  the  shape  of  the  hoes,  which 
follows  the  English.    The  wheel  in  front  regulates  the  depth, 
and  the  double  adjustment  by  means  oi  the  perforated  bars 
and  pins  gives  command  of  the  level  or  inclination  of  the 
&ame.    The  latter  is  adjustable  for  different  widths.     Tho 
price  is  60  fr.,  and  the  weight  60  kilos. 

Besides  tbe  cultivators  and  horse-hoes,  the  duty  of  which 
is  expressed  by  their  names,  they  being  intended  to  stir  the 
90 
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earth  and  kill  weeds  in  growing  crops,  and  generally  drawn 

by  one  Uorse,  being  light  tools,  there  is  a  class  of  similarly        

apl>eanng  implements,  but  of  much  larger  size  and  intended  iJ2if^    •oa-»ar- 
for  a  different  dnty.    These  are  known  by  various  English 
Dames,  being  almost exclnsively  British  inventions:  "Seari- 


Fia.  9o.—fVeBch  hone-hoe.    Miixmoron  d«  Dombtule,  A'anog,  France. 


fiers,"  "  oxtiriiators,"  ete.  Their  purpose  is  to  stir  the  ground  ^^^^•" 
deeply  to  improve  its  tilth.  While  there  was  formerly 
iiiuci]  more  variety  in  their  shape,  they  have  now  generally 
a  trianguliir  fr^me.  The  differences  between  the  machines 
of  the  dtQ'erent  nations  or  manufacturers  are  principally  in 
the  adjustments  or  in  tbe  form  of  the  teeth. 


FlQ.  07.— ICxIirpattur.     E.  Bodln,  Reaaet,  Franct. 

The  French  extirpateur  exhibited  by  Bodin  has  hooking    i>e«>ri|>iion- 
teetli,  live  in  number,  in  a  triangidar  frame  supported  on 
three  wheels  and  with  a  pair  of  bandies.    The  standard  of 
the  lead  wheel  is  adjustable  to  regulate  the  depth  of  i)en- 
etration.     The  price  is  175  fr.,  and  tbe  weigbt  IGO  kilos.  Prfc** 

A  large  machine  exhibited  in  the  English  section  by  Cor-    chiuvMor^ 
bett  &  Peele,  of  Shrewsbury,  has  four  strong  wheels  carry- 1 
ing  a  wrought-iron  frame,  within  which  iron  cross-bars  are 
fixed.     The  tines  are  of  wrought  iron  with  steel  points,  and 
are  attached  to  the  cross-bars  with  clips  aud  wedges  at  any 
distance  apart,  and  as  numerous  as  may  be  desired.     The    d™«' 
depth  of  working  is  regulated  by  a  lever ;  this  commands 
the  bar  on  whose  ends  the  rear  wheels  are  joumaled.     The    Prf" 
price  of  the  D-tine  cultivator  is  £11.    The  tines  differ  in 
Bha|)e  £rom  those  last  described. 


(Fignre**.) 
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The  scariftcateurertirpateur  of  Breloux,  of  Ifevere  {XUvrt), 
is  an  efficient  iin))leiDeiit  wLen  siifticieiit  power  is  applied. 
Seven  shares  are  fixed  in  tlie  triangular  iron  frame,  the 
front  angle  of  which  has  a  goose-nock,  in  which  tlie  stau<l- 


Engliih  cnltj- 
Peele. 


Fig.  M.— fi'iiyfwft  Ucer-cultivalor.     Corbett  Sr  FttXe,  Shreaabajy,  Enghxad. 

ard  of  the  castor-wheel  is  placed,  A  single  tDOvement  of 
the  lever  raises  or  depresses  the  frame  at  all  points  equally, 
so  as  to  keep  it  in  parallelism  with  the  soil.  The  shares,  it 
will  be  seen,  »liflfer  from  the  other  machines  of  its  class  just 


Flo.  'yX  —  Scarifitr.     B.  BreUmi,  XeTm.  Fraiiix. 

mentioned.  It  requires  great  power,  uud  cultivates  rather 
than  plows.  It  resembles  one  of  the  seritw  of  machiiies  used 
with  the  traction  engine  and  wire  rope.  (See  under  "Steam 
Plow,"  supra.) 
RidtoK  couiva-  The  "Pecrless"  walking  or  riding  cultivator,  made  by 
Dwre&ci.  Decrc  &  Co.,  of  Molinc,  111.,  was  the  only  implement  of  its 
class  exhibited  in  the  Exposition  at  Paris,  and  attracted  a 
great  deal  of  attention.  Though  so  eomuion  in  the  United 
StJites,  it  is  a  type  of  machine  unlike  anything  in  Kurope,  ex- 
cept as  to  the  few  that  have  been  imported  from  America. 
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Their  uf«  being  principally  confined  to  the  culture  of  corn  on 
a  large  Kcale,  it  is  not,  perLaps,  singular  tbat  tbey  are  com- 
paratively unknown  in  France,  where  the  culture  of  oom  ia 
in  diills  for  fodder,  and  in  limited  areas.    Id  Northern  Italy, 


Flo.  100.—"Peerlai"  cullicalor.     IMtere  4-  Co.,  Molinei  lit. 

however,  the  fields  of  corn  are  very  oxtenaive,  and  stretch  ■ 
for  miles  alongside  of  the  ratln'ay  from  Padua  to  Milan,  and  "■ 
thousands  of  acrea  of  tiill  com  between  the  rows  of  mul- 
lierrj- trees  give  the  landscape  an  appearanc*  very  familiar 
to  a  Western  man.  The  absence  of  hedges  or  fences, 
iri.iking  the  fields  of  adjacent  farmers  appear  continnous, 
adds  to  the  ilUision. 


It  korte-hot  and  ^ruftft«r,     Corbell  ^ 
Eugland. 


The  operation  of  the  machine — the  action  of  the  pair  of,,  n««rtption  of 
double-shovel  plows  being  controlled  by  the  feet  in  riding"'mtor, 
and  by  the  hands  in  walking,  and  the  lever  adjustment  of  the. 
plows  for  depth  and  for  the  suspension  of  the  shovels  above 
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chiHwoon.  the  ground  for  turning  or  for  trannportation,  and  the  use  of 
a  fifth  or  center  shovel  when  seeding,  do  not  need  to  be 
more  than  referred  to. 

EngUsh  horse-     Mg.  101  shows  an  Euglish  aingle-row  horse-hoe  made  for 

bo6  and  grabber.       <i....  .  ••■■^i         »m      •        i  <  i       . 

(Eignre  101.)  cultivating  root  crops  in  drills.  The  implements  are  adapt- 
able for  either  ridge  or  flat  cultivation.  The  share  with  lat- 
eral wings  precedes,  and  is  followed  by  cultivator-shares; 
these  by  harrow-tines ;  and  lastly  by  a  chain-harrow. 


A  somewhat  larger  variety  of  harrows  is  foand  in  Fraucc  .  Large  rartety 
and  ID  England  than  prevails  with  qs,  and  tools  of  this  °  ""**■ 
order  considered  worthy  of  exhibition  are  almost  exelnsively 
of  iron.  A  common  harrow  is  verj'  easily  made— the  frame 
of  A-shape  or  rectangular,  holes  for  the  teeth  heing  bored 
with  an  anger  and  burnt  square  with  one  of  the  teeth  heated 
to  redness.  Sach  primitive  iiistmmeats,  however,  are  not 
sent  to  grand  exhibitions,  and  the  agriuultnral  implements 


KlO.  102.—FlaUile  harrote.    £.  Pueenat,  Bourbon-Lanoj/,  JVanoe. 

shown  in  Paris  in  1878  or  in  Philadelphia  in  1876  were 
mach  above  the  average  of  the  ordinary  country  supply. 

The  harrow  with  jointed  sections  is  the  form  most  largely  ^^^^^  ^^'. 
exhibited,  but  simpler  and  cheaper  forms  generally  prevail. 

The  harrow  Fig.  102  may  be  taken  as  representative  of 
a  large  namber  which  differ  but  in  minor  details. 

This  harrow  is  made  by  Cmile  Puzenat,  of  Bourbou-Lancy 
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^{Seine-et-Loire)^  of  the  following  Rizes,  meilium  strength  for 
ordinary  soils : 

3  sections,  36  teeth,  1.60  meter   wide,    OT  hiJos  weight CO 

4  sections,  49  teeth,  2.12  meters  wide,    90  kilos  weight 80 

5  sections,  60  teeth,  2.66  meters  wide,  ll'J  kiloa  weiglit 100 

G  sections,  73  teeth,  3.20  metera  wide,  135  kiloa  weight 125 

All  tUc  harrows  of  this  class  agree  in  being  drawn  by  a 
aiDgle  swing-bar,  to  which  tlie  sections  are  attached  at  an 
equal  distance,  the  obliquity  of  the  frames  relatively  to  the 
line  of  draft  causing  the  harrow-tines  to  track  in  the  inter- 


FlQ.  i(i3.—HaTrou!wilk  katidleg.    FiektU-j),  Sim»,  .f-  Co.,  Lri'jh,  England. 

vals  of  each  other.  The  cqualizing-lHir  at  the  rear  preserve* 
the  regnlar  distance  of  the  setitioiis,  and  the  middle  sections 
have  runners,  upon  which  the  imidement  nmy  be  druwn 
when  reversed,  the  aide  sections  being  liiid  over  upon  tlie 
middle  ones. 

The  same  genera!  shape  of  harrow  sections  is  found  in 
the  English  "harrow  with  h;indles"  made  by  Picksley, 
,  Sims,  &  Co.,  of  lA>igli,  nearManclieater,  The 
::igzag  bni.s  (Fig.  1(13)  and  the  transverse  bar 
if  the  frame  pass  through  slots  in  the  head 
of  tlie  tine,  and  are  clamped  by  a  screw. 
{Fig.  104.)  A  heavy  harrow  of  this  descrip- 
tion approaches  in  appearanee  and  cttieieney 
the  implement  known  as  a  scarificiitor,  und 
-Uai-row  *''*'  handles  enable  the  workman,  by  pressing 
fine  and  frame  ipo"  Or  lifting  them,  to  increase  or  decreose 
Pk-kilcf,  Sim*,  4-  the  depth  of  penetration.  Tlie  harrow  has 
Co.,  Uigh,  En-  two  scctioQS,  With  cbaiu  connection  to  eat^'b 
gland.  other  and  to  the  swing-bar;  the  vidtb  <)f 

tilth  i.s  2.1,3.»  meters ;  each  section  has  40  teeth,  0.2.50  nietf  r 
long ;  and  the  whole,  with  handles  and  swing-bar,  complete, 
weighs  157  kilos.  Price,  with  handles,  153  fr. ;  without 
haudk-s,  138  fr. 
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Harrows  were  exhibited  in  the  English  and  French  sec-    Bamn 
tions  made  on  the  "coat-of-majl"  principle  of  counected 
links. 

Socb  implementa  are  extremely  flexible,  and  vill  smooth 
a  snrface  satisfactorily  when  the  ground  is  in  proper  order, 
but  win  not  level  it  so  well  as  the  harroxr  with  rigid  frame, 
ormadeof  an  assemblageof  framesindividually  rigid.  The  cii«in.i 
latter  class  will  drag  protuberant  portions  and  olo<ts  into 
liolloiva.  Laud  long  cultivated  and  well  iilowed  maj'  be  suf- 
ficiently leveled  by  the  "  chain-harrow,"  but  in  newer  ground, 
formerly  wooded,  the  frame-harrow  will  be  preferred.  We 
have,  however,  a  vast  scope  of  land  innocent  of  stumps. 


Fig.  105. — CAdiN-Itarrou'.     Fic3aleg,  Situs,  ^  Co, ,  Lagli,  England. 
The  sizes  and  prices  are  as  follows : 
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Homnw.  jt  )8  particularly  recommended  for  covering  seed  and  pre- 

paring tlie  Hnrface  for  permanent  meadow. 


Fia.  IOj. — FUxBile  ^Ain-karrow.    Jama  4"  FreAeridt    Soward,    Beiford, 

England. 

JlhTfJ'iiB^ow"     "^^'^  cliain-harrow  invented  by  Howard,  of  England,  and 
"""li"-  exhibited  by  Bodin,  of  TniisCroix,  Bennes,  France,  is  made 

of  Kmall  triangular  sections,  each  of  which  has  two  feet 
which  form  the  tines.  The  other  angle  is  short,  and  is  rove 
upon  a  rin<j,  which  nnites  three  adjacent  sections.  The  bar- 
row is  made  larger  or  smaller  by  varying  the  number  of  the 
sections;  a  large  size,  for  two  horses,  covering  3  s<!uarft 
meters  of  surface,  weighing  135  kilos,  is  sold  at  12G  fr.  A 
smaller  size  covers  2.38  meters,  weighs  77  kilos,  and  costs 
80  ft-. 

The  harrow  may  travel  upon  one  or  other  of  its  faces,  and 
in  either  direction  relatively  to  the  trend  of  the  t«eth.     By 
these  means  a  more  or  less  energetic  action  may  be  secured, 
the  depth  of  penetration  being  varietl, 
«orwcBtaniiar-     gome  Other  haTTows  had  peculiar  features,  such  as  the 
Norwegian  harrow  with  rotating  spiked  rollers,  and  triau- 
gular-frumed  harrows,  with  wheels  to  limit  the  depth  of  pen- 
etration of  the  tines. 
iiibnitiitiop  nf     In  tlie  United  States  the  principal  late  improvements  in 
■  t«*b.  barrows  have  been  in  the  way  of  substituting  cutters  or  disk.s 

for  tine.s,  so  that  the  implement  may  cut  the  clo<is,  instcail  of 
merely  striking  or  di8i»laciiig  them.  No  land  harrows  were 
exhibited  at  the  Paris  Exposition  from  America ;  but  those 
we  might  have  sent  would  ha^e  been  very  much  regarded, 
for  but  little  has  been  done  in  Europe  in  our  line  of  im- 
proved harrows,  the  "  disk"  harrow,  for  instance,  and  those 
forms  which  have  shares  like  cultivators ;  in  fact,  the  latter 
OnUfr  «ffl-  varieties  are  but  cultivators  on  a  large  scale,  doing  all  that 
™°^'  the  harrow  can  do  and  much  more.    The  harrow  with  disks 

or  cutters  is  especially  useful  in  harrowing  sod  ground  after 
being  turned  by  the  plow. 


LAlfD-BOLLSSB. 

The  farm-roller  is  mach  more  extensively  and  frequently 
used  in  England  and  France  than  in  the  United  States.  It 
i.s,  perhaps,  also  more  necessaiy,  for  plowing  freQnently  goes 
on  in  all  weathers,  wet  or  iiy,  and  ground  is  made  cloddy 
by  being  plowed  with  the  water  in  it.  The  use  of  the  roller 
IS,  however,  rapidly  extending  with  us,  and  very  properly. 

The  variety  of  rollers  at  the  Exposition  was  very  great,  ^ 
but  most  of  the  forms  are  familiar  to  us — the  long  smooth 
roller;  the  same  made  of  a  number  of  sections  on  a  common 
axis;  the  skeleton  roller,  made  of  an  oi)en  cylinder,  with 
bars  having  intervals ;  the  roller  in  two  sections,  one  a  lit- 
'  tie  in  advance  of  the  other,  and  their  tracks  just  lapping ; 
rollers  with  corrugated  faces,  and  others  with  a  series  of 
elections  like  wheels  slipped  on  to  a  common  axis,  and  hav- 
ing faces  (or  "treads")  of  concave  or  convex  forms,  to  ^-ive 
a  corrugated  effect  to  the  combination. 

Rollers  with  ridge-faces  are  recommended  for  replanting 
wheat,  vetches,  or  other  plants  thrown  out  by  the  frost ;  for 
killing  norms,  which  infest  some  clayey  soils  and  render  it 
BtiU  more  tenacious ;  and  for  breaking  clods. 


Iiond^Mert. 


Variety  at  tiw 


Fig.  107. — Clod-cruaker.  Lowcook  ^  Barr,  Shrev!$bury,  Efglauil. 
The  clod-cmsher  exhibited  by  Ixiwcock  &  Barr,  of  Shrews- 
bury,  England,  has  a  series  of  disks,  alternately  toothed 
and  plain,  the  former  having  the  larger  diameter  and  the 
latter  the  greater  width  of  face.  Ah  both  touch  the  ground 
at  work,  they  rotate  in  different  times.  The  roller  has  48 
disks  in  a  length  of  1.83  meter,  and  by  the  projection  of 
the  angles  of  the  larger  disks  present  effective  breaking 
edges  to  the  clods. 

The  sizes  vary  from   a  length  of  1.575  meter,  diameter 
0.355  meter,  price  196.75  fr.,  to  a  length  of  2.135  meters,  di.  ^ 
ameter  0.660  meter,  price  387.50  fr. 
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Clod-crasbers  on  tlio  "Crosskill"  principle  afford  the  prin- 
cipal novelties.  Besides  tlie  one. just  cited,  is  another  En- 
■glish  one  by  Picksley,  Sims,  &  Co.,  of  Leigh,  nent  Man- 
cliester.  It  aims  to  give  a  more  equal  pressure,  with  slight 
protuheraiices,  which  render  this  class  of  implements  so 
much  more  effective  than  the  plain-faced  roller.    As  in  the 


Fig.  lOS.—"  Eiethior"  clod-trmber.     Pkktkji,  Sim*,  f  Co.,   leigi,  ICn- 
giand. 

other  cases,  the  disks  rotate  separately;  the  knobs  do  not 
penetrate  so  far,  but  leave  mo<lerate  impressions,  whk-li. 
however,  are  siitticient,  wiien  rolling  after  seeding  wheal,  U> 
jH-eveiit  the  collection  of  clover  or  grass  seed  in  the  drill- 
mark  where  the  grain  is  deposited.  The  object  has  been  to 
imitate  the  effect  of  sheep's  feet,  so  useful  in  replanting 
wheat  ^ected  by  winter  frost. 


I 


\.  W}. — CrouAiU  dotltrmihcr.     £mite  Faztnat,  Jlourbon-Laiicy,  France. 

luii  These  rollers  are  made  of  various  sizes :  Widths  of  froiu 
1.5L'5  meter  to  2,570  meters ;  diameters,  0.458  to O.(i60  meter; 
and  prices  from  231  to  528  fr. 
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Fig.  109  ia  the  Grosskill  clod-cruslier,  as  made  and  exhib-  Land-nOtn. 
itcd  by  fimile  Puzenat,  of  Bonrbon-Lancv  (Seine-et-Loire),  I'u'cnat  <Fi(. 
Fnuice.  It  Las  independent  toothed  disks,  witli  intervals, 
and  is  famished  with  either  shafts  or  tongues,  according  to 
size.  It  is  mounted  on  small  wheels  to  enable  it  to  be  read- 
ily moved  from  place  to  place,  and  by  a  simple  key  the  at- 
tendant can  readily,  without  assistance,  raise  or  lower  the 
wheels,  to  pnt  it  iu  workiug  or  traveling  condition,  respect- 
ively. 


FlO.  IW.^Clod  cnuher  and  oomprettor.     Demarli/  Fire  ^  Fill  ^  Fouquarl, 
Origny-Saiiile-BeniAle,  France. 

Fig,  110  shows  an  implement  which  is  designed  as  an  im-  dm»" 
provt-ment  on  others  of  its  class,  and  was  exhibited  by  the 
manufacturers,  Demarly  P^re  &  Fila  &  Fouquart,  of  Origuy- 
Sainte-Benoitu  (Aimie),  France.  Besides  the  unequal  sizes 
of  the  roller  sections,  iu  alternate  order,  they  have  an  abil- 
ity to  slip  transversely  upon  the  axis.  By  this  means,  Ov-^" 
though  of  varying  size,  they  may  present  themselves  iu 
straight  line  upon  a  level  surface ;  either  may  lift  iu  yield- 
ing to  a  large  clod ;  and,  as  the  surface  rotation  of  each  is 
equal,  tlie  rate  of  motion  of  the  larger  ones  on  the  common 
axis  is  slower  than  that  of  the  smaller  rings,  and,  therefore, 
any  clods  getting  between  them  are  ground  to  powder,  and 
the  8i)ace8  between  them  are  not  choked. 

There  were  no  American  rollers  at  the  Paris  Exposition,      xq 
and  we  could  have  added  little  or  nothing  to  the  show  in 
this  line. 


ermn-drilk. 


BRAIN  ANJD  FEUTILIZEB  DRILLS  AND  80WJBR8. 


BmsTg. 


Under  this  general  term  are  incladed  machines  for  sow- 
ing seed  or  fertilizers,  either  in  drills  or  broadcast.  Such 
were  exhibited  from  France,  the  United  States,  England, 
Italy,  Sweden,  Denmark,  and  Canada.  The  first  four  named 
were  represented  at  the  of&cial  trials  of  seeding  and  fertil- 
MaiB  at  Petit- izing  machines  held  at  Petit-Bourg  {8eine'et-0i8e)y  July  29, 
1878. 

The  trial  took  place  in  the  afternoon  and  upon  ground 
turned  up  during  the  plow  trial  in  the  morning  of  the  same 
day. 

Eleven  exhibitors  entered  the  lists,  but  there  were  many 
machines  shown  in  the  buildings  on  the  Ohamp  de  Mars  not 
in  the  field  at  the  competitive  trials. 


Bntries  for  the 
trialii. 


Entries  at  the  grain  and  fertilizer  drill  trials. 


Albaiet&Co 

Deroeme 

Fftnnera'  Filend  Mannfact- 
nring  OomiMiiy. 

Gaatreaa 

Horttt 

JoBue 

Leoldro    

Ifarino-Tardloli 

l!roblll,F 

BobUlard&Hartehal 

Smyth  &8011S 


Ltancoort  (Oite) Franoe. 

Bavay  {Nord) France. 

Dayton,  Ohio United  States. 

"Donidtm (Seine-^Oite)  ..France. 
Kangis  (S0in&-^Mame)    I'>anco. 
Ormeaaon  {Seine-et-  Oite) . .  Franco 
Rouen  {Seine  Ir\firieure) . .  France . 

Arceria Italy. 

Florence Italy. 

Airas  (FM-da>CSabiif)  —  Franoe. 
Peasenhall England. 


Grain-drill. 

Do. 
Grain  and  fertilizer 

drilL 
Seeder. 
Seeders. 

Fertiiizer-aowor. 
Seeder. 
Do. 
Grain  and  fertilizer 
seeder. 
Do. 
Beet-seeders. 


Comparison 
of  the  American 
with  European 
grain-drills. 


John  Coleman. 


Tho  "force- 
feed"  of  tho 
American  drills 
and  "onp-feed" 
of  the  English. 


Oraindrills, 

The  American  drill  is  quite  a  different  affair  from  the  En- 
glish or  French  implement  for  the  same  puri>ose,  and  is  but 
little  known  in  Europe.  Its  comparative  simplicity  and 
lightness,  with  equal  if  not  superior  efficiency,  made  it  an 
object  of  great  attention  both  at  Philadelphia  in  187G  and 
at  Paris  in  1878.  Mr.  John  Coleman,  of  the  Boyal  Agricult- 
ural Society  of  England,  the  president  of  the  group  jury 
iu  Philadelphia,  and  the  English  member  of  the  class  jury 
51  in  Paris,  published  his  opinion  that  the  American  was 
much  the  superior  implement. 

The  best  American  drills  have  systems  of  "force- feed'' 
instead  of  depending  upon  revolving  cups  or  merely  upon 
the  gravity  of  the  grain,  which  is  variable  as  the  hopper 
becomes  ^^ually  emptied.  All  the  English  drills,  and 
most  of  the  French,  have  a  complicated  system  of  short 
sheet-metal  conductors  which  lead  the  grain  to  the  shovels ; 

102 
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the  American  driUa  employ  a  caoutchouc  tubular  conductor,    ^rata-dnoi- 
The  latter  feature  was  noticed  ou  one  French  drill  made  by 
Gaatreau,  of  Doardan  {Setneet-OUe),    The  larger-size  drills 
however,  of  this  mauufacturer  has  the  system  of  rattling 
aheet-metal  condactors. 

One  Tery  distinct  point  of  difference  between  the  Eu-  Thr  ^^u^fU  of 
Topean  grain-drills  and  the  American  is  found  in  the  shovels  Amorunu  iLiuih 
and  the  mode  of  forcing  them  into  the  sod,  so  a«  to  maku 
furrows  for  the  seed  which  dropa  behind  them.  The  Eu- 
ropean shovels,  for  the  English  and  French  agree  in  this, 
are  nearly  vertical,  trailing  a  little  backward  in  fact,  and 
are  forced  into  the  soil  by  means  of  a  weighted  lever  of  the 
second  order  attached  to  each.  One  or  more  cast-iron 
weights  are  placed  on  the  end  of  the  lever,  according  to  the 
bardness  of  Gte  ground,  and  tlie  result  is  no  small  addition 
to  the  weight  of  the  machine,  needless  were  the  shovels 
made  "hooking"  (so  called),  so  as  to  draw  into  the  soil,  the 
point  miiging  forward  in  the  manner  of  the  ordinary  plow, 
which  keeps  itself  in  the  ground  by  virtue  of  the  mode  of 
presentation  of  its  point.  To  make  the  matter  clearer,  a 
cut  is  appended  of  the  "  Farmers'  Friend"  drill,  which  wns ""  •*"''","  ™  p^b- 
f  xhibited  both  in  Philadelphia  and  in  Paris.  It  mast  bo 
mentioned  in  fairness  that  the  backward  inclination  of  the 
shovels,  iu  (iautreau's  drill  for  instance,  is  designed  to  pre- 
vent the  catching  and  trailing  of  weeds  and  manure,  inci- 
dent to  others  having  the  hook  presentation  {ayant  la  forme 
du  crocket). 


FlO.  111. — Prmck  grain-ilrill.     T.  Gautrvav,  Doardan,  France. 

A  large  nttmber  of  grain-drills  were  exhibited  from  En-  ,,,,ji^™"'''  " 
gland  and  France,  also  some  from  Sweden  and  other  purts 
of  ihc  Continent  outside  of  France.    The  Gautreau  drill    oautnaa. 
(Fig.  Ill)  may  be  taken  as  f)i>irly  representative,  and  a  com- 
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parison  of  it  with  the  "  Farmers'  Friend "  (Fig.  113)  will 
illustrate  the  principal  differences  between  the  approved 
machiiiea  on  the  respective  sides  of  the  Atlantic, 
n  The  Gautrcau  drill  (Fig.  Ill)  haa  a  fore  carriage  (avant- 
train),  which  is  controlled  by  the  workmen  at  the  rear  of  the 
loachine,  and  serves  to  guide  the  drill.  The  steering-lever 
is  seen  trailing  backward  and  resting  on  the  t<^  of  the  seed- 
box.  In  the  English  drilU  thi»  duty  is  frecfuently  allotted 
to  a  man  in  advance  of  the  hopper-box,  walking  between  it 
and  the  fore  carriage,  aa  shown  iu  the  illustration  of  the 
griiin-drill  of  Smyth  &  Sous,  of  Pcasenhall,  Suffolk,  En- 
gland (Figure  112). 


12. — Grain-drill,    Jame*  Smyth  ^^  Sons,  Peasenhttll,  England. 

^-  The  man  grasps  an  extension-bar  extending  laterally  from 
the  up£»er  member  of  the  fore  carriage,  and  the  latter  is  ro- 
tated on  its  vertical  pivot  by  the  horizontal  movement  of 
the  bar,  so  as  to  deflect  the  course  of  the  carriage  to  the 
right  or  left.  Thus  the  man  is  able  to  keep  the  course  per- 
fectly straight.  Great  care  is  exercised  in  this  respect,  as 
a  horse-hoe  is  expected  to  follow  in  due  time  to  cultivate 
between  the  rows  of  plants,  and  any  wobbling  in  the  line 
must  either  be  foUowe^l  by  the  gang  of  hoes  or  the  rows  of 
plants  hoed  up  where  the  irregularity  occurs. 

Ill  the  Gautreau  drill  each  shovel  of  the  gang  is  inde- 
pendent and  their  distance  apart  may  be  varied  within  cer- 
tain limits.  The  whole  gang  is  lifted  out  of  the  ground  by 
a  single  motion,  or  lowered  into  working  position,  by  means 
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of  bandies ;  in  some  cases  the  shovels  being  in  two  gangs,    ^^^Jl'^^jj^ 

half  on  each  side,  so  that  one-half  may  he  lifted  out  of  work  "'■^"■U""'!^'^- 

in  finisbiut?  up  a  narrow  land  or  Qn  the  edge  of  a  field. 

Plowing  in  narrow  lands  is  much  more  common  in  liluroiie 

than  with  us,  as  excess  of  rain  is  there  more  frequent.    In  the 

implement  shown  in  Fig.  Ill  auy  one  of  the  shovels  is  thrown 

out  of  work  by  detaching  the  hook  of  its  suspension-cliain 

from  the  lifter-rod,  and  attaching  the  hook  to  the  stud  on 

the  rear  of  the  hopper,  at  the  same  time  8to{>ping  liy  the 

little  slide  the  seed-hole  corresponding.    The  seed  passing 

■down  the  conductor  is  dropjted  in  the  furrow  at  the  rear  of 

the  shovel,  and  is  covei-ed  by  means  of  the  two  prongs 

which  trail  at  the  rear. 


The  distributor  in  the  hopper  is  worked  by  gearing  from 
the  ground-wheels  and  is  thrown  into  or  out  of  action  by  a 
pinion  of  engagement  worked  by  a  handle. 

A  comparison  of  the  Gautreau  grain  drill  with  any  repre- 
sentative American  drill  will  reveal  great  and  important 
diQcrences.  Some  of  these  have  been  mentioned,  but  others 
as  important  have  not  been  referred  to. 

The  American  grain-drills  in  Paris  were  from  the  Farm-^^XtuSr"*'"' 
era'  Friend  Manufacturing  Company,  .Dayton,  Ohio ;  .T.  W. 
Stoddard  &  Co.,  Dayton,  Ohio ;  Bickford  &  Huffman,  Mttce- 
dou,  N.  Y. 

The  "Farmer's  Friend"  drill,  Figure  113,  to  which  the    Gold medii. 
only  gold  medal  for  grain-drills  was  awanled  in  Paris,  is 


106  UNIVEBSAL    EXPOSITION   AT   PARIS,  1879. 

anin-druu.     selected   to   illustrate   some   of  the   points  of  differeoce 
between  the  American  and  European  drills.    It  has  sev- 
Am^i^driiS*  ®'^'  features  not  fonnd  in  the  English  and  French  sec- 
tions: 
cone-g8»ring.       Cone-geaHng  or  analogous  device  for  regulating  the  qaan- 
tity  sown  per  acre ;  shiftable  during  the  motion  of  the  team 
and  operated  without  loose  i>artx. 
Force-feed.  For<x-feed  foF  positively  removing  seed  from  the  hopper 

in  regulated  quantity  and  dropping  it  into  tlie  conductor. 
BcH-ahifter.        A  rearsMfter  for  throwing  the  shovels  into  one  or  two 

gangs,  the  latter  known  as  "  zigzaggingtlie  hoes." 
Bprins»boT6i.  Another  American  deiice  i.i  tlte spring-shove!,  which  yields 
to  obstructions  and  flies  back  into  place  when  the  obstruc- 
tion is  passed.  A  substitute  device,  also  American  it  is  be- 
B'e^p'i'-  lieved,  is  the  break-pin  on  the  hoe,  which  allows  it  to  rotate 
rearwardly  and  i)ass  an  obstruction,  the  hoe  bt'ing  then 
reset  and-a  new  pin  placed.  The  object  is  to  contjnc  the 
breakage  to  a  mere  wooden  pin,  which  is  easily  replaced 
from  a  supply  carried  in  the  box. 

The  last-mentioned  features  are  of  course  more  particu- 
larly useful  in  new  ground  and  in  soils  infested  with  large 
stones  or  roots, 
other   .tiMh      The  simultaneous  throwing  of  all  the  shovels  into  or  out 
of  action,  the  fertilizer  and  grass-seed  attachments,  and  the 
"surveyor"  for  indicating  the  area  of  ground  |nis.sedover 
are  fonud  in  grain  drills  on  both  sides  of  the  Atlantic. 
Euii^m''ii'nu«f     Another  form  of  grain-drill  made  by  Gautreau  exhibited 
very  clearly  several  customary  European  features : 
FowcBiTisse       The/ore  carriage;  its  horizontal  bar  with  handles  for  the 
o]>erator,  walking  on  either  side  upon  the  last  bout  sown ;  as 
in  Smyth's  drill,  Fig.  112. 
Saedcupt.  The  revolving  enps  in  the  hopper,  a  series  on  each  side  of 

a  wheel,  revolving  in  the  grain  and  discharging  right  and 
left  into  spouts  which   connect   with  the  shovels  in  two 
gangs.     (See  Fig.  112.) 

In  no  respect  is  the  diftereuce  be- 
tween the  American  and  the  Euro- 
FoTM  feed  pean  grain-drills  more  marked  than 

Fri  nd  *"""'"  "*  ^^^  matter  of  the  feed. 

Force-feeds  of  various  kinds  are 

found  in  all  the  best  American  drills, 

and  the  European  almost  all  follow 

Pio.  lu.— For  er.ferd  of  the  design  of  the  old  Spanish  voria, 

•' Fanifnf  fyiund"  dnii.     j,,  fact  of  the  "wheel  at  the  cistern" 

spoken  of  in  the  book  of  Eccleaiasi^. 

In  the  forui  of  American  force-feed  shown  in  Fig.  114  tho 
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wbeel  or  distributor  is  represented  with  a  section  of  the  cup  ^*"j!^  „, 
in  which  it  revolvea  removed  so  that  its  construction  and  American  dniia 
operation  can  be  more  fully  understood.  It  lias  on  its  sur- 
face eight  zigzag  ribs,  which  form  as  many  cavities,  In  which 
the  grain  is  carried  out  by  the  revolutions  of  the  wheel. 
These  oblique  ribs  work  iu  opposite  directions,  but  act  con- 
secutively to  push  the  grain  towards  the  mouth  ot  the  cup. 

A  noticeable  feature  of  variation  in  the  European  and  ^^^^\^^*'" 
American  methods  is  in  the  apparatus  for  changing  the  feed 
or  quantity  of  seed  sown.    This,  in  Gautreau's  French  drill,  p^^^^^^"'' 
consists  of  a  cog-wheel  on  the 
axle,  one  on  the  axis  of  the  seed- 
wheehi  and  a  shifCable  connec- 


tion between  the  two. 


I 


Itis  shown  more  clearly  in  the 
drawing  of  the  parts  involved 
detached  (Fig.  115). 

On  one  of  the  ground-wheels 
is  a  bevel-wheel,  M,  which  en- 
gages a  bevel- !>  in  ion,  on  the  axis 
of  which  isacog-wheeljB,  capa- 
ble of  being  sUpped  vertically  on 
its  Bplioe-shait  as  tlie  screw  C  is 
rotated  by  the  handle  D.  The 
wheel  A  has  on  its  face  12  con- 
centric circles  of  teeth,  having 
the  same  pitch  hut  differing  in 
diameter,  and  the  pinion  B  en- 
gages with  either,  as  it  is  verti- 
cally adjusted.  B  having,  say,  | 
a  constant  rat«  of  rotation,  itpia.  115.— SAi/itaJif8/BeiJ-moremcH(      shffting-roed 

will  impart  to  F  a  motion  whose  of  Ganlreau'i  grain-drill.  m     e    <^ 

rate  will  depend  upon  the  distance  of  B  ftx>m  the  axis  of 
rotation  of  A. 

The  pointer  E,  attached  below  to  the  fork  G,  indicates  D"«ri|itii)ii  or 
against  an  index-plate  the  position  of  the  pinion  B  rela- 
tively to  the  gears  on  the  face  of  the  wheel  A ;  and  each  of 
t  he  numbers  on  the  index,  by  reference  to  a  table,  will  show 
the  quantity  of  grain  sown  per  hectare  at  the  given  adjust- 
ment. 

It  may  be  mentioued  also  that  the  Oautreau  drill,  like  intiiuBbiewed- 
many  others  made  in  France  and  England,  has  seed-boxes 
articulated  to  the  axles  so  as  to  be  capable  of  inclination 
forward  or  backward  in  ascending  or  descending  hills,  or 
made  vertical  on  the  level.  This  is  presumably  to  insure 
proper  action  of  the  feed-cups,  and  is  unnecessary  with  the 
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onundriju.     forcefeetl  American  drills.    It  has,  however,  a  certain  valae 
in  tipping  tlie  seed-box  when  it  is  required  to  be  emptied. 
AmariMn     In  niipayitioii  to  this  the  "  Farmers'  Friend  "  chiiuge-wlieel 

change-wheel  «r-  '  '  " 

ranginiEni.        arraiij^uifiit  may  ue  shown. 

The  different  change-wheels  form  a  cone,  which  is  shown 
with  a  section  of  the  frame  and  all  parts  in  connection  with 
it.    It  is  between  two  gear- 
wheels, the  lower  one  of  wliich 
coiip-p^rine  is  ou  the  main  shaft  of  the 

fWtnii.  ^""' "  L  drill,  and  the  upper  one  on  the 

I  shaft  that  carries  the  I'eetler. 
To  make  a  change  the  lever 
is  pressed  down  in  the  rear, 
KlO.    lU.-J.HfncaH  change-wheet  ^^^^^.^  unlocks  the  ratchet  in 
iin  angetHea  .  front  and  raises  the  cone,  when 

the  wheel  on  the  main  shaft  is  moved  by  a  lever  into  the 
wheel  of  the  cone  that  will  sow  the  desired  quantity,  which 
is  indicated  by  a  notched  plate  under  the  end  of  the  lever. 
The  resnlt  of  lliis  cliange  mahes  the  wheel  on  the  feed-shaft 
run  faster  or  slower,  and  thus  sow  more  or  less.  The 
smallest  gear-wheel  of  the  cone  has  one-half  as-many  cogs 
as  the  largest  niie,-nnd  the  sliding-wheel  in  this  gear  will 
tni  II  the  feeder  twice  as  fast  as  in  the  other, 
which  illustrates  the  change. 

The  tubes  of  the  Oautreau  and  the 
Smyth  drills  are  telescopic,  and  an  ad- 
viinco  upon  the  rattling  string  of  consecu- 
tive cups  shown  in  Fig.  112. 

The  india-rubber  conductor,  so  universal 
in  Ainci'ica,  is  stated  to  have  been  first 
used  by  Ilorusby,  of  Grantham,  England. 
The  writer  lias  hatl  no  opportunity  of  veri- 
fying the  statement,  but  it  is  probably 
tnie. 

Soiyth's  pati'nted  telescopic  tnbe  con- 
sists of  three  pai-ts,  slipping  easily  one 
within  the  other.    The  material  is  sheet- 
iron, and  the  conductor  proper  may  be  said 
to  consist  of  two  tubes,  ft'  ft*,  discharging 
no.  117.— 7WM«mi(,'"***^*P^^™*''*'  cup,  c,  which  rests  ou  the 
aecd-inbi-.    jnmeshiW  d,  and   discharges  behind  the  share 
Smgih^-  Soiii,  Pea-  which  opens  the  furrow.    The  tube  V,  sus- 
«eii*aH,  England,    penned  by  chains  g  g,  is  merely  an  envel- 
ope to  prevent  the  entry  of  rain,  clods,  or  wind  into  the 
tube,  to  clog  it  or  disturb  the  fall  of  the  grain  from  the 
spont  a. 
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The  telescopic  tube  is  claimed  as  an  improvement  upon    ''™'"  ^'^''*- 
either  the  chain  of  cups  or  the  caoutchouc  tube, 


nre  as  follows : 


IttUn.    Frarut. 


The  extras  are :  Fmncn 

Pnic  csniage, 150.00 

Pallets  for  broadcast  Bowing,  each 1.50 

Levera  with  rollera  to  follow  each  ahare  in  sowing  beet  see<l, 

each 25.00 

Gna»-«eed  boxes  for  browlcosting,  one  for  each  shear,  each 11. 00 

These  prices  are  a  medium  between  those  of  MM.  Dela- 
haie-Tailleur  &  Bajac,  of  Liancourt  (Oise).  for  the  grain  drill 
''La  Fraitfaite,^  and  the  machine  of  M.  Faitot,  of  Maisuii- 
Alfori:  [Seine).    For  instance,  takiog  one  siza  drill: 


DrUha^e-TalUeDr 


Fig.  1 IC— 7\«ntip  and  bwt  leeddrill.     Corbfll.f-  Pirli;  ."ilirix-nliiirs,  England. 
Fig.  118show8  a  special  machine  made  byGorbett&  Peele, 
of  Shrewsbury,  England,  for  drilling  turnip  and  beet  seeds 
(ID  the  sommits  of  ridges. 
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J*;  ^     The  machine  drills  two  parallel  rows.    On  eacli  side  of  the 
'"™ip  machine  is  a  concave  ridging-roller,  a  hollow  share  which 
9).      receives  seed  iVoin  box  above,  and  an  iron  roller  for  cov- 
ering the  seed.     The  seed -wheels  are  of  the  usual  English 
form,  having  little  hemispherical  cups  which  dip  up  seed 
and  drop  it  iuto  hoppers,  from  which  conductors  lead  to  the 
hollow  shares  which  opeu  the  furrows. 
Price,  140  fr. 

TOW  The  seed  drill  of  M.  Quilteux,  of  Segre  {Maine-et-Jjoire), 
France,  is  a  sort  of  drill-barrow,  the  front  part  carried  by  a 
fore  carriage,  and  the  rear  governed  by  pressure  upon  or 
lifting  the  handles.    The  shares  are  bo  shaped  as  to  take 


Fig.  \\%— Grain  and  leed  drill.     C.  GuilUui,  Stgr^,  franoe. 

hold  upon  the  soil,  and  their  depth  is  regulated  by  the  ad- 
justment of  the  front  ends  of  the  beams  upon  the  standard 
rising  from  the  fore  axle.  The  mechanism  is  composed  of 
a  gronnd-wheel  carried  on  the  end  of  an  axis  traversing 
the  boxes,  which  are  supplied  with  s  ed,  and  in  each  box 
is  a  brn-sh  fixed  to  the  asip,  and  revolving  by  the  contact  of 
thedrive- wheel  with  the  ground.  The  brushes  drive  the  seed 
through  holes  in  the  rear  of  each  box,  and  it  falls  through 
the  hollow  sbmdard  into  the  furrow  opened  by  the  share. 
o'A  plate  with  holes  of  various  sizes  is  placed  in  the  rear  of 
each  box  to  regulate  the  exit  of  seed,  and  determine  the 
quantity  sown  with  a  given  rate  of  progression  of  the  drill. 
On  tiimiug  about,  at  the  end  of  a  field,  the  rear  or  drive- 
wheel  connected  by  a  knuckle  with  the  axis,  is  lifted  clear  of 
the  ground,  which  arrests  the  seeding  action.    On  letting  the 
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61l1eui-a  driU- 


vbeel  &11  to  the  earth  aod  starting  the  horse,  the  machine  gK^uiJ'dr 
resumes  its  action. 

Price,  with  3  shares,  120  &.  j  i  shares,  145  fr. ;  6  shares, 
IGSfr. 

Broadeast-soKerg,  Bnadtaa- 

Machines  and  appliances  for  somng  hroadcast  were  shown 
from  England,  the  United  States,  France,  and  Denmark. 

The  English  form  of  the  machine  is  shown  in  Fig.  120,  in 
which  the  grain  is  lifted  frotn  the  box  by  the  cups  on  the 
revolving  wheels,  just  as  in  the  drills  iilready  described, 
These  cups  discharge  right  and  left  into  smalt  hoppers 


Fig.  120. — Broadeatt-tttder.     Jamtt  Smifth  if  Soai,  Peatrnhall,  England. 

with  conductors,  which  lead  the  grain  on  to  an  imlined 
board,  where  it  meets,  in  its  gradual  fall,  witli  spreiMliug 
pieces  and  pegs,  which  cause  it  to  leave  at  last  in  a  fairly 
distributed  and  even  stream  along  the  whole  width  of  the 
machine. 

TIic  machine  is  drawn  by  one  horse.     The  price  of  a  ma-    pd™. 
chine  2.50  meters  wide  is  480  fr. ;  3  meters  wide,  310  fr. ; 
seat,  25  fr.  ostra. 

The  Danish  machine  (Fig.  121)  has  tho  same  features  of    D»niiii 
tho  slanting  board  and  scattering  titud.i,  hut  tho  latter  arc"*"""' 


lie.  121.— Secd-BO 


Raimunat  .J-  Co.,  Slubbtkjol/ing,  Denmark. 


large  and  not  so  nomerous  as  in  the  English  machine  of 
Smyth. 

In  the  Danish  machine  made  by  Rasmnssen  &  Co.,  Srnb- 
bekjobing,  Denmark,  the  end  wheels  are  only  concenieil  in 
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■"™  supporting  the  machine,  the  motion  of  the  seed-distribntora 

broad-  beliig  obtained  from  the  rear  wheel. 

The  quiiiitity  of  seed  sown  per  acre  is  determinetl  by 
means  of  change-wheels,  12  in  Bumber,  and  capable  of  be- 
ing fitted  npon  either  of  the  two  shafts — the  full-length  one, 
on  which  the  distribation -rollers  are  fixed,  and  the  shorter 
one,  whieli  forms  the  connection  between  the  hind  wheel  and 
the  sowing-axle.  The  12  change-wheels  present  105  difFer- 
ent  si>eeds  of  the  sowing-axle.  The  change-wheels  have, 
respectively,  10, 11, 12,  13, 14, 15, 18,  21,  24, 27, 28,  30  eogs. 


FlQ.  192. — Setderon  croia-axie.  Satiaiuteit  if'  Co.,  Slubbekjobing,  Denmark. 
The  bind  wheel  is  lifted  from  the  ground  in  turning. 
To  facilitate  the  transportation  of  the  machine  in  narrow 

lanes  and  through  gateways,  a  cross-axle  is  fnrnislieil,  to 

which  the  end  wheels  are  temporarily  fitted. 
The  prices  are  as  follows : 


«f  mnobine. 

Forhonws, 

Pricf. 

i! 

2 

^i""' 

i-  In  the  broadcast  seeding  barrow  ma^le  and  exhibited  by 
Hunt  &  Taivell,  Earl's-Colne,  Essex,  England,  the  long 
seed-hopper  is  supported  on  a  light  barrow. 


/TA 


Uunt&Tiiwell. 


Fio.  l'23.—Sroadoa»t  leediag  barrow.     Hunt  ^  Tawell,  HaUUrad,  EnglatUI. 


It  serves  to  sow  every  species  of  grain  from  turnip  to 
clover.    The  quantity  sown  is  regulated  by  the  copper  slid  js, 
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across  irhich  the  seed  is  projected  by  the  turning  bmshes^^j^^^i^*''****"**- 

in  the  hoppers,  which  are  driven  by  coonectioQ  with  the 

ground- wheel. 
Sweden  exhibited  a  broadcast-seeder  on  a  1>arrow  and  one 

oil  wheels. 
For  converting  a  grain-drill  into  a  broadcast- so ner  sub-        converting 

stantially  the  same  device  is  used  in  Europe  as  in  America.  S^^^    '^ 

In  the  liitter  the  conductor  is  detached  and 

a  sheet-metal  flariug-spout  is  placed  beneath 

the  discharge  of  the  feed-cup  and  scatters 

the  grain  upon  the  ground.    The  French  d 
vice  is  siinilar ;  the 
one  shown  is  spe- 
cially designed  for 
s  o  w  i  u  g   tlaxseed  F 
^broadcast,  but   is    »'-'"><lc<.*(inj-bi^".U 
'  adapted  for  other    *''"'*" 
species  of  grain.    It  is,  however, 
placed  lower  down  than  is  usual 
with  us,  being  attached  to  the  share 
and  held  by  a  setrscrew. 

F I  o .  125.— BrooJcMMMdcr.     The  centrifugal  broadcast-seeder 
J.  Pemoitet,  Parit.        was  shown  in  several  forms,  as  a 

hand  apparatus  and  rigged  iu  a  wagon  which  was  driven 

over  the  field.     It  is  declared  capable  of  sowing  5  to  6  acres 


as  in  America. 


Fio.  l26.—PeniolUl'>  teeder  in  tue. 

of  wheat  i»er  diem,  say  S  to  12  busbels.    The  width  of  land   Ckpacit^.. 
sown  is  from  7  to  8  meters. 
8  p  B VOL  6 
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The  operator  should  walk  either  against  or  with  the  wind, 
but  never  across  it.  A  regulator  with  numbers  is  placed  at 
the  exit  to  detenoiue  the  qoantif;  of  grain. 

Price,  40  tc. ;  weight,  3  kilos. 

Ftrti&tr-tffita:  FertUizer-sowera. 

Machines  for  sowing  fertilizers  in  drill  or  broadcast,  inde- 
pendent or  attached  to  grain-drills,  were  shown  from  En- 
gland, the  United  States,  and  France. 
btaSmwM^'     -^^  t**^  United  States  grfua-drills  exhibitetl  the  fertilizer- 
sower  was  an  adjunct  to  the  seeding  portion,  the  hopper 
being  divided  into  two  parts,  the  forward  portion  for  the 
grain  and  the  rearward  for  the  fertilizer.     A  cup  beneath 
receives  both  and  carries  them  unitedly  to  the  tube,  which 
conducta  them   to   the  furrow 
made  by  the  share  or  hoe,  as  it 
is  varionsly  called.  ' 

The  cut  shows  the  hopper  in 
"Fumen'  Section,  with  the  exterior  acta- 

Friend"     (ertlU-  ^.  '  ^  ■  ■,         ^■ 

atiDg  apparatus   in  elevation. 
The  division  to  the  right  eon- 
tains  the  fertilizer  and   has  a 
curved    bottom    of   galvanized 
iron.  Concentricwiththecurved 
bottom  is  a  shaft,  which  is  os- 
Fio.  l27.-ComW««JdriH <.«<!/«-  ciliated byaconnecting-ro«lfrom 
HKrer.   Farmerif  Fritnd  iTanH-  a  pinion  driven  by  a  cogwheel. 
faciuHng    Compans,    Vagton,  To  this  shaft  iron  radial  arms  are 
*'*"'■  attached,  the  upper  portions  of 

which  stir  the  fertilizer  and  keep  it  from  bridging,  while  on 
the  lower  end  of  the  arms  is  a  light  iron  bar,  which  is  as 
long  as  the  hopper,  and  moves  back  and  forth  over  the  exit^ 
holes  to  prevent  their  becoming  clogged, 
e-  The  lever  at  the  end  of  the  hopper  is  for  throwing  the 
fertilizer  in  or  oat  of  gear  independently  of  the  grain-drilL 
A  lever  moving  over  a  graduated  plate  regulates  the  amount 
sown,  from  50  to  800  lbs.  per  acre.  The  fertilizer  is  geared 
firom  one  end  of  the  machine  and  the  seed-drill  from  the 
other,  so  as  to  equalize  the  draft,  the  two  ground-wheels  of 
the  machiue  running  the  respective  portions. 

The  use  of  artificial  fertilizers,  though  increasing  in  the 
United  States,  is  by  no  means  so  common  with  us  as  in 
some  European  coontriee- 
1-  On  the  farm  of  M.  Millot,  at  Merchines,  near  Vaubecourt, 
in  the  Department  of  the  Meuse,  known  to  the  writer,  and 
consisting  of  760  acres,  500  acres  are  under  the  plow  an- 
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Diiallj-  ID  luceni,  beet«,  oate,  tobacco,  maize,  potiitoeH,  and ''•rtuizw-miwrf. 
wh«at.    The  yearly  purchase  o'  nitrate  of  Hoda  and  sulphata 
ammonia  is  from  $3,000  to  »3,600.    The  quantity  sown  with  j^  tS^ufe ""' 
each  crop  is  as  follows : 

Nitrate  of  soda,  160  Iba.  iier  acre  for  wheat  or  oata.  .  pBeofchranai 

Nitrate  of  soda,  440  lbs.  per  acre  for  beets. 

Sitrate  of  soda,  880  lbs.  per  acre  for  tobacco. 

As  snlphate  of  ammonia  has  20.5  per  cent,  of  azote,  and 
nitrate  of  soda  but  15.5  per  cent.,  when  the  former  is  used 
lie  quantity  is  proportionally  less.    The  quantities  men- 


Frcuch   CertlU- 


Fio.  128. — Fertilizer-ioiBer.     L.  P.  Jotte,  Omie»ion,  FraNce. 

tioned  are  sown  with  each  recarring  crop,  besides  the  spread-  ^")"h  ,„",,!: 
ingon  25  acres  per  annum  of  40  metric  cubes  per  acre  of '='""'"  ""p- 
marl  dug  on  the  farm.    The  quantity  of  stable  mauare  also 
is  very  large  from  horses  and  fotting  sheep  and  from  a  dairy 
of  130  cows. 


Fig.  l39.-~Combinfd  beet-med  and  fertilisfr  drill.    Jamea  Smylh  <f  Son*, 
PeaienliaU,  England. 

The  form  of  fertilizer-sower   (Fig.   128)  made  and  ex-  FertiUurwwer 
hibited  by  M.  Joase,  of  Ormeason  [Seineet-Oiae),  is  particu- "'{f!^  128.) 
larly  adapted  to  damp  or  deliquescent  fertilizers,  which  are 
drawn  by  endless   revolving  chains  passing  through  the 
hopper  and  dragging  out  the  pulverulent  material,  which  is 
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t^mj'th  &  Sons. 
(Fi^re  129.) 


F(»«<iwr.fotMr*.  disengaged  and  dropped  upon  the  ground.     The  hopper 

holds  75  gallons ;  the  price  is  300  fr. ;  the  width  of  land 
sown  is  2  meters,  and,  as  the  top  of  the  hopper  is  but  one 
meter  from  the  ground,  loading  is  easy. 

James  Smyth  &  Sons,  of  Peasenhall,  Suffolk,  England, 
have  what  may  be  considered  the  favorite  drill,  both  in  En- 
gland and  France. 

On  account  of  their  wide-spread  celebrity,  the  machines 
of  this  firm  havjc  been  already  shown  in  the  two  forms,  drill 
and  broadcast.  Fig.  129  shows  a  special  machine  for  sow- 
ing beet  seed  with  artificial  manure. 

The  machine  shown  has  a  range  of  5  hoes,  with  a  distance 
apart  of  0.45  meter,  but  the  machines  vary  in  the  number 
and  interval  distance  of  the  hoes  and  in  price. 


Beet-drill  and 
fertilizer-aower. 


"So.  of  hoes. 

Distance. 

Prioe- 

Sizes  and  prices. 

4 

Metert. 
0.45 
0.50 
0.45 
0.50 
0.45 
0.50 

1.200 

4 

1,235 

5 

1,810 

5 

1,345 

6 

1,420 

6 

1,455 

The  seeding  is  performed  by  its  own  set  of  conductors 
and  hoes,  in  such  manner  that  the  fertilizer  is  covered  with 
Mode  of  opera-  earth  in  advance  of  the  dei>osit  of  the  seed,  which  is  not 
pla<;ed  in  contact  with  the  fertilizer,  so  that  the  special 
nourshment  to  the  roots  of  the  young  plant  is  not  furnished 
until  they  have  attained  a  certain  development.  The  con- 
cave-faced rollers,  which  are  independent  of  the  hoes,  fol- 
low in  the  rear  and  make  a  little  ridge  over  tlie  seed  and 
feitilizer,  which  compacts  the  soil  and  makes  the  row  of 
plants  more  conspicuous  in  the  earlier  stages  of  their  growth. 


Beet-drillinff 
attachment  to 
'ordinary  giain- 
•drills. 


FlQ.  130. — Btet-^eed  planter.    Jamen  Smyth  j-  Sons,  Feasenhall,  England, 

Smyth  dD  Sons.  The  dcvicc  showu  in  Fig.  130  is  for  attachment  to  the 
ordinary  drills  of  this  firm  (Fig.  113),  to  adapt  them  to 
drilling  beet  seed.  The  roller  has  flat,  concave,  or  convex 
face,  as  may  be  ordered. 

Price.  Price  for  each  set,  25  fr. 
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Single-row  planters  and  leeders.  pt^,,,,^^^ 

The  aingle-row  implement,  kuown  as  a  seeding  barrow 
{itmoir  i  Itrovetk),  is  made  to 
work  either  with  cups  {semoir 

^i7(M{d«)orvithabrnsh  {letaoir  Ssadimbsnow. 

abroue).    . 

Some  of  these  machines  are  cup^red. 

primarily  intended  to  follow 
after  a  plow  or  in  a  fnrrow  laid 
ont  by  a  marker  or  other  tool, 

while  others  have  a  hoe  which  Fio.  lsl.—Cvp-/eed. 

o\teii»  a  fnrrow  for  the  seed,  and  some  hare  a  little  rake  or 
a  roller  trailing  in  the  rear  to  cover  the  seed. 


Fia.  132.— Bnah-wheel  tted. 

The  plow-drill  of  M.  Magiian,  Aix-en-Provence  {Fig.  133), 
IS  a  revival  of  the  old  drill  of  Hindontau  which  was  proba- 
bly in  nse  in  the  watered  rice  fields  of  the  East,  noticed  by 
Aristobnlns,  one  of  Alexander's  generals.    The  drill-plow  is 


Pic.  133,— Pro reu pal  piow-rfrili.     L.  Magna*,  Aa-^-Frormee,  Franet. 

Still  nsed   in  Southern  Asia  and  waa  exhibited  at  the  Cen- 
teuuial  Exhibition  and   in   Paris   from  India,  Java,   and 
China.    It  is  not,  however,  ho  shapely  an  implement  as  the 
Proveu(;al  plow  (Pi;-.  133). 
Cost  of  the  seeding  attachment  25  fr.  ' 

Caps,  slides,  or  brushes  are  used  in  feeding  the  grain 
throagh  the  orifices  in  the  bottom  of  the  hopper  or  into 
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tubes,  and  the  seed  is  tben  led  by  a  conductor  or  aimply 
dropped  in  rear  of  the  share  which  has  opened  the  fnrrow 
to  receive  it.  The  next  furrow  covers  it,  or  a  trailing  cov- 
erer,  as  has  just  been  stated. 

Italy  exhibited  small  seed-drills — a  box  on  a  wLeelbar- 
row,  with  a  pair  of  shares  to  cover  the  seed,  for  row  plant- 
ing ;  also  a  4-furrow  drill  with  wheels,  for  horse  work. 

In  connection  with  this  class  of  machines  may  be  men- 
tioned an  implement  very  common  in  a  crude  form  among 
us  for  marking  out  com  ground  for  check-row  planting. 
With  us  a  sort  of  sled  with  three  runners  is  used,  making 
small  fiuTows  3'  6"  or  3'  8"  apart,  as  may  be  customary  or 
suited  to  the  size  of  the  corn.  The  two-horse  check-row 
planter  crosses  these  marks,  making  furrows  at  right  angles, 
and  just  at  the  intersection  the  corn  is  dropped.    The  French 


FlO.  134.— Aajl(niii««r  or  vtarker.  E.  Bedin,  Smnef,  France. 
implement,  made  by  E.  Bodin,  of  Trois-Croix,  Bennes  (Fig. 
1^),  is  8|>ecially  iutendcd  to  make  furrows  in  which  colza 
or  other  plants  are  set  out ;  and  also  for  laying  out  ground 
for  certaia  kinds  of  seeding  machines.  The  cast-iron  shoes 
are  secured  by  set-screws 
?to  the  transverse  bar,  on 
which  they  are  a^ustable 
as  to  relative  distance  by 
means  of  a  series  of  holes  iu 
the  bar.  The  weight  is  80 
kilos,  and  the  price  110  f^. 
Hand-planters  and  hand- 
drills  were  shown  in  great 
variety,  but  of  three  gen- 
eral types. 

The  simple  planter  (Fig.  135)  is  a  sheet-iron  tube,  with  an 
enlai^ed  bell-shaped  month  at  the  npper  end  and  a  sharp 
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Iron  Bpad  with  a  steel  point,  which  is  thmet  into  the  gronnd.  ,,^^'^  ™^ 

The  seed  is  dropped  into  the  tube  by  the  left  hand.    It  is 

designed  for  the  seeds  of  trees,  sach  as  acorns,  pine  and 

tNTch  seeds,  etc.,  being  especially  adapted  for  starting  plan-    Haudpianter. 

tations  of  trees ;  also  for  beet  seed,  which  is  clinging  and 

does  not  ran  freely  in  a  piston-feeder. 

Price,  6  fr.  Price. 

The  planter  for  small  grains  (Fig.  136)  and  for  those  which    Hud-piuiteT. 
roD  freel}',  such  as  some  kinds  of  tree  seeds,  beans,  pease, 
wid  those  garden  seeds  which  are 
planted  in  detached  hills,  consists, 
like  the  other,  of  a  tnbe  and  lance- 
shaped  spud.    It,  however,  carries 
the  seed  in  the  tube,  the  upper  end 
having  a  cover,  and  the  seed  is  dis- 
charged at  a  point  near  the  lower 
end;    pressure  upon  the  piston, 
which  projects  above,  opens  a  valve  1 
and  permits  a  certain  quantity  to      ^<*- 136— s«rf jt^nier. 
escape.     It  is  used  with  both  hands,  and  the  stroke  of  the 
plunger-rodisadjustable  toregnlate  the  extent  of  val reopen- 
ing and  limit  the  amount  of  seed  discharged  at  each  impulse. 

Price,  14  £r.  Priiw. 

The  garden  seeding  machine  (Fig.  137)  is  designed  for  all   GanieD»edinK 
kinds  of  seed  to  be  sown  in  drills,  pease  and  maize,  as  well'""' 


Haudteed-drDl. 


FiO.  137.— Sand  iMO-drilL 


tm  the  smaller  and  lighter  seeds,  such  as  beet,  carrot,  and 
parsnip,  the  opening  being  regulatable.  It  is  pushed  by 
the  operator,  the  roller-wheel  being  in  advance,  foll«wed  by 
the  share,  behind  which  the  seed  drops  from  the  box,  and  a 
hoe  in  the  rear  fills  the  little  furrow  and  covers  the  seed. 
The  seed-slide  in  the  bottom  of  the  hopper  is  worked  by  the 
vertical  motion  of  the  handle,  which  is  rapid  or  slow,  ac- 
cording to  the  rate  at  which  the  operator  walks,  or  the  de- 
shed  distance  apart  of  the  bnnches  of  seed. 
Prioe,20fi-. 


i^  ^  Jtor-  FIELD  OF  MABMONT, 

(See  map  Jiacxiig.) 

•  • 

HarvoBtixigma-  HABVE8TIN0  MACHINES. 

chine  trials. 

Introductory. 

The  French  newspapers  do  not  allow  it  to  be  forgotten 
that  the  reaping  machine  was  first  made  and  nsed  in  Ganl. 
The  reaper  in     "It  was  the  Gauls,  our  fatJierSy  who,  says  Palladius,  made 
the  first  reaper.    The  description  given  by  him  indicates  a 
sort  of  jjart  furnished  with  two  wheels  5  an  ox  in  the  reverse 
direction  in  the  shafts  pushed  the  machine  like  a  wheel- 
barrow against  the  wheat. 
"Xa^^lvu^  *"     "  "^^^  edge  of  the  cart  was  armed  with  a  comb  having  long 
May  28, 1878.      tccth,  whcrc  the  ears  caught  and  were  cut  oft*  by  the  edges 

of  the  knives  and  tumbled  into  the  body  of  the  cart.  The 
straw  remained  after  the  ears  were  removed,  and  was  either 
left  in  the  field  or  gathered  later, 
caae reaper.  "The  reaper  set  up  in  the  American  section  of  the  Expo- 
sition was  made  by  Messrs.  Case,  of  Wisconsin,  and  is  the 
Gallic  reaper,  perfected  it  is  true,  but  based  on  the  same 
agricultural  system  pursued  for  ages  in  some  portions  of 
China,  where  they  reap  by  two  operations,  first  with  a  sickle 
to  gather  the  wheat  and  then  with  a  scythe  to  save  the 
straw. 

"The  machine  of  Messrs.  Case,  of  Wisconsin,  disturbs  all 
our  ideas  of  progress  in  harvesting  by  machineiy. 
ExceDence  of     "  We  havc  carcf uUy  examined  it  in  the  shed  where  they 

the       American 

and  EnsiiBh  asri-  havc  carcfully  hidden,  along  the  Avenue  Suft'ren,  the  magnifi- 
ery.       ^        ccut  American  and  English  agricultural  machines  as  if  they 

did  not  merit  a  place  of  prominence  in  the  Exposition.  *  •  • 
We  cannot,  however,  neglect  rendering  our  homage  to 
the  truth  in  declaring  that  it  is  to  this  side  of  the  Exposition 
grounds  that  agriculturists  and  manufacturers  should  turn 
their  attention." — La  FrancOy  May  28, 1878. 
The  recion  re-     The  term  "Gaul"  was,  in  the  days  of  Pliny,  who  first 

ferred  to  Dv  Pliny  '  *^  •" 

and  Paiiadins.     described  the  Gallic  reaper,  rather  an  mdefinite  geograph- 
ical expression,  and  the  district  in  which  Pliny  describes  the 
Bhetia.  machine  as  working,  1,800  years  ago,  was  Rhaetia,  and  the 

"plains"  upon  which  it  was  used  were  probably  those  of 
the  Adige,  a  part  of  that  marvelously  fertile  tract  between 
the  Italian  Alps  and  the  head  of  the  Adriatic — a  land  whose 
celebrity  in  the  earliest  historic  times  for  wool,  wine^  and 
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race-horses  indicates  the  variety  of  its  climates  and  the  c^Sl'SSSj?^  "^ 
advanced  character  of  its  productions,  and  wliose  valoi^  in 
attack  recalled  the  Brennus  of  the  SenoDian  Oauk  from  the 
pillage  of  Bome  to  the  defense  of  their  pleasant  homes  on 
the  Mincio  and  Lago  Oarda. 

The  Case  reaper  was  not  shown  at  the  trials,  but  was  a  very  reaperSl.  dIto! 
different  thing  from  the  crude  reaper  of  the  Venetii,  which 
resembled  our  clover-headers.  It  had,  however,  the  two 
points  upon  which  the  journalist  insists — ^it  was  pushed  by 
the  team  and  the  comb  in  advance  stripped  the  heads  of  the 
standing  crop  and  saved  them. 


In  the  report  of  the  trials  of  harvesting  machinery  at  Bcpartinoiudes 
Marmont,  July  22, 1878,  descriptions  of  the  principal  ma-^tjOTkiedattho 
chines  will  be  ^ven,  and  included  therewith  will  be  some  of 
merit  which  were  in  the  Exposition  but  not  brought  into 
the  field  of  competitive  trial.  The  object  is  to  avoid  con- 
sidering such  in  a  separate  paper,  which  would  require  some 
duplication  of  statement. 

Nine  fields  of  wheat,  oats,  and  lucem  in  the  vicinity  oft^^"****^^^* 
^larmont.,  Bombon,  and  Lady,  in  the  depai'tment  of  the 
Seineet-Mame^  were  set  apart  for  the  trial,  though  but  seven 
of  them  were  used,  the  oat  fields  not  being  cut. 
The  machines  competing  at  the  trial  were  as  follows :  ciaaaea  of  com- 

4  binding-reapers. 
21  simple  and  combined  reapers. 
1  steam-reaper. 
16  mowers. 
7  horse  hay-rakes  and  stubble-rakes. 

The  accompanying  plan,  facing  page  120,  is  a  map  of  the  thJ^^^^^iji^ 
field,  and  embraces  an  area  of  5  kilometers  east  and  west  by  ^^^ 
4^  kilometers  north  and  south,  equal  to  22^  square  kilo- 
meters, or  little  over  5,500  acres,  of  which  about  750  acres 
were  devoted  to  the  machines.  The  fields  were,  however, 
80  scattering  that  the  area  traveled  over  may  be  said  to 
have  occupied  in  the  aggregate  3,000  acres. 

Plots  in  the  various  fields  wei-e  marked  off  by  cradling  Alignment  of 
aromid,  so  that  each  machine  l^ad  a  fair  place  to  commence. 
Lots  were  drawn  for  placffs,  and  the  machines  started,  as 
Dearly  as  could  be  arranged,  at  the  same  time.  A  section  of 
the  committee  was  appointed  to  each  of  the  six  fields,  which 
had  from  3  to  6  machines  apiece. 
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TOodi^^ffenSS**^'  -^^^  binding-reapers  were  allotted  to  a  field  by  themselves 
and  oommenced  later  in  the  day,  drawing  lots  for  positioii. 
As  the  day  was  hot  and  the  machines  nnmeroos,  the  jury 
had  a  hard  day's  work«  In  a  number  of  instances  the  ex- 
amination had  to  be  made  the  next  morning  of  the  gavels 
lying  in  swath,  as  none  were  bound  after  the  machines.  It 
seems  to  be  the  usual  French  practice  to  allow  the  gavel  to 

■hfJS^*^^^  of  lie  a  few  days  before  binding,  the  reason  probably  being  to 

afiford  it  time  to  dry  out  more  thoroughly.  The  delay  ap< 
pears  to  the  writer  to  be  of  doubtful  value,  as  the  gavel  re- 
'ceives  more  moistore  from  the  ground  than  would  be  impris- 
oned by  prompt  binding.  The  climatic  conditions,  however, 
of  France  and  the  United  States  are  so  different  that  it  is 
rash  to  find  fault  with  a  national  practice. 


THE  BUrmNG-BSAPBEa, 


Four  binding-reapers  were  entered  for  competition^  all  ^^  f^af^"^^''*^ 
them  from  the  United  States. 
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It  may  be  mentioned  that  other  binders  were  shown  at     Machines  m»t 

teated     on    the 

the  Exposition  on  the  Champ  de  Mars,  but  were  not  brought  field. 
into  the  field :  Johnston's  string-binder  (American),  William 
Anson  W  ood's  wire-binder  (American),  Howard's  wire-binder 
(English) ,  Neale's  string-binder  (English).  Landelle's  sheaf- 
binder,  to  foUow  a  reaper  and  bind  with  wire,  was  exten- 
sively advertised,  bat  the  author  of  this  report  never  could 
find  it  and  supposes  it  was  withheld  from  view. 

Four  were  in  the  field  and  five  others  in  the  buildings  (if  whoie  nnmber 
Landelle's  were  indeed  there).  In  the  September  following,  the  Ezpoaition. 
at  the  Boyal  Agricultural  Society's  trials  at  Bristol,  En- 
gland, 10  binders  went  into  the  field,  but  the  three  which 
succeeded  best  were  those  which  received  awards  at  the 
Marmout  trials,  and  the  gold  medal  of  the  society  was  given 
to  the  McGormick  binder,  which  received  the  grand  prize  at 
the  Exposition  at  Paris.  Of  the  11  binders  at  Bristol,  nine 
used  wire  and  two  used  string. 

The  binding-reapers  were  started  in  the  affcemoon  of  the 
22d  in  a  field  si>ecially  selected  for  them.  As  it  was  to  be 
a  question  of  the  capability  of  the  binders,  it  was  thought 
best  not  to  complicate  the  problem  by  setting  them  to  work 
in  down  or  tangled  grain,  in  the  worst  of  which  it  was  not 
possible  for  them  to  compete  with  the  sweep-rake  machines. 

The  order  of  the  quality  of  the  performauce  was  this: 

G.  H.  McGormick. 

Walter  A.  Wood. 

D.  M.  Osborne. 

The  Aultman  machine  broke  some  portion  early  in  the 
trial  and  was  distanced. 

1S3 
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The  machines  agreed  in  each  binding  with  No.  20  wire  and  ^^B^ing-naper 
in  patting  a  single  baud  around  the  sheaf.    The  McCormick 
is  nnder  the  Witherby  patents  and  uses  two  wires  on  their 
respective  spools,  and  consequently  has  two  knots  a  little 
distance  apart.     The  other  machines  use  but  one  wire,  and    compariBon  of 

the   methods  of 

consequently  make  but  one  knot.    In  all  cases  the  ^' knot,"  the  wiie  binden. 
so  to  call  it,  is  made  by  bringing  the  two  parts  of  the  wire 
into  i>arallelism  and  twisting  them  around  each  other,  the 
wires  being  cut  to  release  the  sheaf. 
In  the  case  of  the  McCormick  and  Osborne  machines  the^  i>isposaiof  the 

bound  Bheax. 

Aeaf  is  pushed  off  the  table  by  the  movement  of  the  suc- 
ceeding one,  but  in  Walter  A.  Wood's  machine  it  is  thrown 
from  the  table  by  the  positive  motion  of  one  of  the  compress- 
ing arms  as  soon  as  the  tie  is  completed. 

The  wire  is  of  American  gage  No.  20,  and,  the  writer  was  Kind  and  cost 
informed,  has  about  36(K  to  the  pound,  at  a  price  of,  say,  10 
cents.  The  average  cost  of  wire  to  an  acre  may  be  50  pents, 
and  the  saving  in  grain  over  hand-binding  will  frequently 
pay  for  the  wire.  This  wiU  depend  somewhat  upon  the  con- 
dition of  the  wheat. 

The  use  of  wire  for  binding  has  occasioned  not  a  little      oi^^ons  to 
strife  between  the  makers  of  the  binding-reapers  and  the 
ordinary  harvesters,  respectively.    The  strife  is  not  miti- 
gated by  the  appearance  upon  the  scene  of  the  string-bind- 
ing reaper,  which  substitutes  hempen  cord  for  wire. 

The  wire-binders  claim  that,  as  compared  with  hand-bind-   Advantages  of 

*  wire  over  atraw 

ing  with  straws  from  the  gavel,  the  bands  are  tighter,  not  so  ^^^^ 
easily  unloosed,  and  that  the  sheaves  shock  and  stack  better. 
Also  that  the  sheaves  stand  wet  weather  better,  being  not  so 
apt  to  mold  nnder  the  bauds,  as  the  wires  do  not  retain 
moisture. 

It  is  also  claimed,  and  the  experience  of  the  writer  is  to      oi^ectionsto 
the  same  result,  that  the  wires  create  no  difficulty  in  thrash-  ^^'®*"*^®»*»^' 
ing,  nor  does  the  loss  of  wire  in  the  straw  render  it  danger- 
ous to  cattle  which  feed  upon  it.    Shears  are,  moreover,  pro- 
vided which  cut  the  wire  and  then  hold  one  end  of  it  so  that 
it  can  be  thrown  aside  and  not  pass  through  the  machine. 

The  occurrence  of  scraps  of  wire  in  the  wheat  has  annoyed  andiooocnrrenoe 

,«.,-,  ,,-!.,  i      ,     of  scrana  of  wire 

the  millers,  to  some  extent,  and  they  now  use  magnets  to  in  the  wheat. 
arrest  iron  scraps  as  the  wheat  passes  to  the  mill-hopper. 
A  somewhat  unexpected  result  has  been  finding  miscel^ 
laneous  iron  scraps,  such  as  pieces  of  nails,  etc.,  equal  in 
quantity  to  the  fragments  of  binding- wire. 

The  self-binders  have  outlived  the  objection  which  has  The  aavinjr  of 
been  made  to  them,  as  the  balance  of  advantages  has  been  ^  '^^  ^ 
in  their  fovor,  the  saving  of  five  men  binding  after  a  ma- 
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Kndbv-fHiwciuQe  being  as  great  an  improvement  over  the  ordinary 
reaper  as  that  vas  over  the  cradle.    In  &ct  it  is  much 


i^'jj^jt^"' greater.  It  wonld  be  necessary  to  take  into  oonsideratioD 
the  weight  and  condition  of  the  wheat  in  the  field  in  making 
a  definite  statement,  but  it  is  not  beyond  the  truth  to  state 
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that  whereas  one  sweep-rake  reaper  will  cut  as  much  e^s ^^^jjndingrMper 
three  cradlers,  one  binding-reaper  will  cut  and  bind  as  much 
as  6  men  working  with  an  ordinary  reaper. 

In  Htanding  wheat  the  work  will  be  done  better  by  the       comparison 
machine  than  bound  by  hand.    In  down  or  laid  wheat  the  hand  binding."^ 
world  has  yet  to  see  anything  better  than  the  sweep-rake 
machines  of  the  Johnston  and  Whiteley  patterns. 

The  four  machines — McCormick,  Wood,  Osborne,  and  Ault-  ^comparison  of 

_        .  '  '  '  themachmes. 

man — agree  m  adopting  an  endless  traveliug-apron  with 
slats,  which  receives  the  grain  as  it  is  cut  by  the  knife  and  i*i»tform  apron. 
laid  over  by  the  reel  upon  the  platform  of  the  machine. 
In  the  McCormick  and  Osborne  machines  the  grain  is         EieTating 

^  arrangement. 

then  elevated  between  two  inclined  slatted  aprons  traveling 
in  parallelism  a  few  inches  asunder,  and  is  discharged  down 
an  inclined  board  which  conducts  it  to  the  binding-table. 
In  the  Wood  machine  it  is  elevated  by  spurs  on  a  number 
of  parallel  traveling-bands,  a  series  of  guiding-rods  above 
fulfilling  the  duty  of  the  Second  apron  in  the  other  ma- 
diines. 

To  some  extent  a  general  description  will  apply  to  each  of^^^^^^l 
the  machines  exhibited,  and  this  similarity  is  striking  to  a^'^'^^^i^^Q^ 
merely  casual  observer  up  to  a  certain  point.  Without  en- 
tering into  elaborate  detail,  it  may  be  said  in  a  general  way 
that  the  grain  collects  in  the  bight  of  the  wire,  the  end  of 
which  is  held  by  the  binding-arm,  the  standing  part  (as  a 
sailor  would  ss\y)  being  upon  the  reel  beneath  or  behind  the 
table. 

When  sufficient  grain  has  collected  for  a  sheaf,  the  bind-  '^®  binding, 
iag-arm  carries  the  end  of  the  wire  over  and  theu  behind 
the  sheaf,  brings  the  end  of  the  wire  against  the  standing 
part,  and  the  two  being  thus  parallel  and  in  contact  be- 
neath the  table,  are  grasped!,  cut,  and  twisted  together,  four  ^^  twisting  the 
to  six  turns,  quite  sufficient  to  prevent  their  becoming  de- 
tached either  by  accident  or  the  distension  of  the  sheaf. 

The  new  wire  end,  beyond  the  severance  just  made,  is  an-   ^®**^^g.  ft® 
tomatically  grasped  by  the  finger  on  the  end  of  the  binding-  binding  arm. 
arm,  which  then  rises  and  retires,  pulling  off  firom  the  reel 
soffident  for  another  band,  and  in  the  bight  of  the  new 
length  of  wire  the  grain  commences  at  once  to  collect  for 
anoUier  sheaf. 

This  description  will  answer  approximately  for  each  of 
the  machines,  but  in  the  means  adopted,  the  details  of  the 
work,  the  differences  are  both  numerous  and  important. 

All  the  American  binders  at  the  Exposition  have  the  same  method  *^SS 
general  method  of  cutting  the  grain  and  carrying  it  to  the^^* 
binding  apparatus.    This  is  similar  to  the  Marsh  harvester, 
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^^BjnMnff-reaper  ^be  platform  being  rigidly  connected  to  the  carriage,  which 

has  a  single  driving-wheel.    The  grain  falls  into  an  apron 

nJdSaujSly^ta  traversing  tranat^ersely  and  this  delivers  It  continuoosly  to 

the  machines,     an  inclined  slatted  or  toothed  apron,  which  elevates  it  and 

discharges  it  on  to  the  binding-table,  where  it  is  encircled 
by  the  wire  or  twine  of  the  binder-arm.  At  this  point  may 
be  said  to  begin  the  line  of  demarkation  between  the  ma- 
chines exhibited,  but  which  it  would  take  considerable  space 
to  describe  technically  and  in  detail. 

That  some  machines  are  not  so  readily  adapted  to  the  at- 
tachment of  a  binder  is  clearly  demonstrated  by  their  own- 

up^the  binding  ers  forsaking  in  some  respects  the  types  of  their  pecoliar 

machines,  and  assimilating  a  common  pattern  and  a  com- 
mon metho<l  antil  the  binding  point  is  reached.  Even  here 
there  is  a  certain  similarity,  as  the  action  resembles  that  of 
the  human  arm  grasping  the  end  of  the  wire  in  its  fingers, 
and  carrying  it  round  the  gavel  so  as  to  meet  what  the 
sailors  would  term  the  ''  standing  part"  of  the  wire  on  the 
Similarity  of  other  sidc  of  the  sheaf.     Brought  into  juxtaposition,  the 

the  ffenenil  mode  "  .*  x  7 

JLI^V**^  *i»©  parts  of  the  wire  are  gripped  and  twisted  together.    A  mo- 

tion,  usually  of  the  sheaf,  then  brings  the  wire  against  a 
cutter,  which  severa  it,  and  the  sheaf  is  free,  while  the  new 
end  of  the  wire  is  retained  by  the  fingers  of  the  arm,  which 
rises  to  repeat  its  action,  and  the  sheaf  tumbles  off  the  table 

detiSi?^""^*^  ^  ^^  ^  the  ground.    There  are  several  methods  of  making 

the  compression  and  of  obtaining  the  necessary  tension  of 
the  wire,  but  perhaps  the  Walter  A.  Wood  machine  most 
nearly  represents  the  human  mechanism,  inasmuch  as  it  has 
a  left  arm  as  well  as  a  right,  and  both  are  chronically  bent 
as  if  embracing  had  been  their  whole  duty  in  life.  The 
sheaf  is  tightl^"^  held  by  these  while  the  tie  is  made,  without 
severe  tension  on  the  wire. 

K^^K^l^^T^tj.     The  greatest  diversity  appears  in  the  apparatus  for  tying. 

^^'  To  cite  them  comparatively  in  a  few  words,  it  may  be  said 

that  in  the  Wood  machine  the  curved  binding-arm  is  ro- 
tated in  a  vertical  plane  at  right  angles  to  the  elevating- 
platform  upon  an  axis  which  continues  in  one  position.  Iii 
the  McGormick  machine  the  binding- arm  rise^  and  falls 
while  its  axis  alternately  advances  and  recedes  for  rather 
more  than  the  thickness  of  a  sheaf;  and  in  the  Osborne 
ComparisoD.  machine  the  arm,  supported  from  the  back  instead  of  over 
the  side  of  the  binding-table,  has  a  continuous  rotary  sweep 
or  crane  motion.  In  the  Wood  machine  the  whirl  or  small 
pinion  for  twisting  the  wires  together,  and  also  the  small 
clip  or  shears  for  severing  the  wire,  are  carried  in  the  needle 
end  of  the  binding-arm ;  but  in  the  McGormick  and  the  Os- 
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borne  machines  these  are  placed  nnder  the  table  and  are ^^Bwdingrcaper 
actuated  independently  of  the  arm.  The  exceedingly  in- 
genions  though  intricate  appliances  by  which  the  wire  is 
X>as8ed  round  the  sheaf-bunch,  held  while  being  twisted,  cut 
asunder,  and  the  free  end  caught  ready  for  passing  round 
the  next  sheaf,  the  contrivances  for  maintaining  the  requi- 
site degree  of  tension  on  the  wire,  and  for  compressing  and 
delivering  sheaves,  cannot  here  be  described  at  length.  A  Comparison  or 
peculiarity  in  Mr.  McCormick's  machine  is  its  use  of  two  the  macbmes. 
spools  of  wire,  the  two  wiro^s  being  cut  after  the  binding  of 
each  sheaf,  and  twisted  together  again  in  readiness  for  the 
next.  The  binding-arm  of  Mr.  Wood's  machine  is  actuated 
by  a  simple  bevel-wheel  movement,  the  toand-fro  traverse 
of  the  arm  in  Mr.  McCormick's  machine  is  obtained  by  a 
remarkable  endless-chain  motion,  and  the  crane  motion  of 
the  arm  in  the  Osborne  machine  is  given  by  a  peculiar  de- 
vice resembling  the  conical  axial  motion  ot  the  disk  steam- 
engine.  In  the  McCormick  binder  the  binding  apparatus  c.  h.  McCor. 
IS  earned  upon  a  reciprocating  frame  having  a  traverse  mo-  (Figares  138,139.) 
tion,  inward  and  outward,  imparted  to  it  in  binding  a  sheaf, 
the  binding-wire  being  taken  from  two  spools — each  spool 
having  its  own  peculiar  function  to  perform.  Thus,  at  the 
outward  extremity  of  the  guideway  the  compressing-arms 
are  thrown  open,  one  above  and  the  other  below,  ready  to 
meet  and  compress  the  gavel  on  the  gaveling-concave  the 
moment  they  are  brought  forward  to  it  by  the  inward  tra- 
verse. This  done,  the  binder-arms,  with  the  wires  from  the 
two  spools,  instantly  close,  thereby  surrounding  the  sheaf, 
the  two  wires  being  twisted,  cut  off,  and  held  fast  for  another 
sheaf  during  the  outward  traverse  of  the  binder-frame.  The 
advantages  claimed  by  this  are:  1st.  That  only  half  the  wire 
is  given  off  from  each  spool,  as  compared  with  machines  only 
having  one  spool,  so  that  there  is  less  liability  of  breakage 
or  harm  to  the  wire.  2d.  "So  wire  is  given  off  the  lower  spool 
unless  a  sheaf  is  bound,  so  that  no  harm  or  loss  of  time  is 
sustained  should  a  miss  take  place  in  turning  by  any  over- 
sight of  the  driver,  starting  of  the  team,  or  otherwise.  3d. 
A  cleaner  and  better  separation  takes  place  of  the  corn  sur- 
rounded by  the  compressor-arm,  and  that  flowing  down  from 
the  elevator — as  the  binder-arms  leave  the  gaveling-concave 
in  their  outward  movement,  thus  allowing  the  corn  to  col- 
lect on  the  concave  for  another  sheaf  without  any  interrup- 
tion. 4th.  Less  power  is  required  to  work  this  reciprocat- 
ing mechanism  than  is  consumed  when  the  sheaf  has  to  be 
squeezed  more  roughly  over  an  equal  distance  by  the  binder- 
arm  against  the  concave.  5th.  The  sheaves  are  more  gently 
9  P  B ^VQL  6 
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^^adinftv^xr  discharged  from  the  machine,  thus  avoiding  thrastilag,  when 
the  grain  is  overripe.    The  traverse  of  the  binder  in  the 
length  of  the  Bheaf  for  binding  it  in  the  proper  place  is  very 
easily  effected. 
wood'^iSSdin*'     ^^'  ^'^'t^^  -*^'  Wood  hss  worked  long  and  Bucoessfiilly 
waper.  10  jutroduce  the  binder,  and  his  name  is  ineflaceably  writ- 

ten in  the  history  of  the  reaper  enterprise. 


In  the  Walter  A.  Wood  machine  the  arms  are  almost  hu- 
man in  their  action,  and  have  a  curious  resemblance  to  the 
action  of  a  man  binding  in  the  field.    He  gmsps  the  band 
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in  his  right  hand,  and,  stooping  down,  passes  his  bent  right  ^,^5^**^"*"**^^*^ 

arm  aroand  the  sheaf  until  the  band  can  be  grasped  by  the 

left  hand,  when  the  right  hand  is  slipped  back  along  the 

band.    At  this  point,  speaking  of  the  human  binder,  the         waiter^. 

tension  is  given,  the  part  of  the  band  in  the  left  hand  being  ^^^^S^l^*' 

held  fast  against  the  sheaf  while  that  in  the  right  is  drawn 

tight,  slipping  against  the  left  hand.    A  round  turn  and  a 

tnck  under  the  standing  part  secure  the  band. 

None  of  the  machines  exhibit  this  action  exactly,  for  this 
reason,  among  others,  that  the  machines  all  deal  with  a  con- 
tinuons  length  either  of  wire  or  twme,  while  the  human 
arms  operate  with  a  single  length  for  a  sheaf.  The  iron 
arm,  carrying  the  end  of  the  wire  in  a  hand,  passes  it  around 
the  waist  of  the  sheaf— Geres,  let  us  say — and  hugs  her  so 
tightly  that  she  swells  at  the  extremities.  The  end  of  the 
wire  having  been  brought  against  the  standing  part  and  the 
two  twisted  together,  the  wire  is  cut  at  a  point  beyond  the 
twist,  and  the  sheaf  is  &ee. 

There  are  several  i>oints  of  difterence  in  detail  in  the 
methods  of  passing  the  band  and  making  the  tie,  but  the 
most  imi>ortant  point  is  perhaps  in  the  fact  that  some  de- 
pend for  the  tension  of  the  wire  upon  the  tightness  of  the 
band,  while  another  grasps  the  gavel  in  iron  arms  and  the 
binding  is  done  without  special  strain  upon  the  wire  or  the 
twine. 

The  Osborne  machine  has  a  palpably  different  motion  to   D-M-Oabome's 

._  __  ^_  _.   .  ■,,,>^,  binding-reaper. 

either  of  the  others.  It  is  made  under  the  Gtordon  patents  (Figare  141.) 
and  has  an  upright  post  at  the  rear  of  the  binding-table,  to 
which  the  needle-arm  above  the  table  and  the  twister-arm 
below  the  table  are  attached ;  these  arms  have  coincident 
motion,  one  describing  a  quadrant  beneath  the  table  and 
the  other  sweeping  above  in  correspondence.  The  needle- 
arm  has,  however,  an  upward  and  downward  sweep,  so  as 
in  one  direction  to  traverse  free  of  the  gavel  which  has 
accnmulated,  and  in  the  downward  motion  to  carry  down 
the  bight  of  the  wire  to  a  point  of  junction  with  the  end 
which  is  held  at  the  end  of  the  twister-arm  beneath  the 
table. 

The  machine,  in  each  case,  was  drawn  by  two  horses,  and     Success  or  the 
the  driver  worked  the  machine  without  assistance.    It  was  fl^.  *°^ 
fully  proved  to  the  satisfaction  of  M.  Teisserenc  de  Bort,     M.Tei8serenc 
the  Minister  of  Agriculture  and  Commerce,  and  M.  Eugene   iLEagtoeXis- 
Tisserand,  the  Inspector-General  of  Agriculture  of  France,  •*""*• 
who  followed  each  of  the  machines  in  company  with  the 
writer,  the  American  juror  of  the  class,  that  the  binding- 
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£|nduij^rMp«r  reaper  waa  a  perfect  success,  and  that  a  machine  vitb  merely 
a  driver  was  competent  to  go  into  a  field  and  cut  it  a)l  down, 
leaving  it  in  bound  sheaves,  without  any  farther  aasistance. 


)t  The  attendance  at  the  trials  was  very  largo,  French  and 
foreign  commissioners,  members  of  the  jury,  committees 
firom  national  and  departmental  societies  of  agriculture, 
exhibitors,  and  unofficial  spectators.     In  the  evening  a  ban- 
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quet  was  given  in  a  tent  on  the  grounds  by  M.  Patinot,  the  ^^^^^'^^p^ 
Pp6fet  of  the  department  Seine-et-Mame^  in  whose  jurisdic-    M.Patiiiot. 
tion  the  trials  had  taken  place,  and  M.  Teisserenc  de  Bort 
toasted  the  snccessful  competitors. 

Three  days  afterward,  the  25th,  the  trial  on  the  three 
reaper-binders  and  also  on  the  reapers  and  mowers  was 
renewed,  in  order  to  test  them  dynamometricaUy. 

Ihfnamometriodl  trials,  cid^"^S"**"*^ 

The  dynamometrical  trials  were  under  the  care  of  a  special 
committee,  of  which  M.  Tresca^fe,  of  the  Conservatoire  des    M.Treeca;a#. 
Arts  et  MHierSy  was  the  chief,  and  the  American  juror,  the 
writer  of  this  report,  a  member. 

Three  trials  with  each  machine  were  had :  three"1SiS«St 

1.  Bunning  and  cutting  in  the  grain  in  regular  order.       oonditiona. 

2«  Bunning  upon  the  ground  not  in  grain,  the  cutting  and 
binding  apparatus  in  gear  but  the  wire  removed. 

3.  Bunning  upon  thjB  ground,  the  cutting  and  binding 
apparatus  not  in  gear. 

The  results  of  the  dynamometrical  tests  and  the  propor-      xabia,  pagea 
tions,  weights,  and  prices  of  the  machines  are  shown  in  the 
table  annexed,  as  well  as  those  of  one  of  the  sweep-rakes 
and  four  of  the  mowers,  which  were  tested  the  same  day, 
the  25th. 

It  was  much  i*egretted  by  the  jury  that  time  did  not  per-  twu  of  some 
mit  similar  testing  of  some  other  machines,  especially  the  for  want  of  time. 
Champion  single-wheel  sweep-rake  reaper  which,  like  the 
Johnston  sweep-rake  machine,  did  such  excellent  work  in 
grain  which  was  as  flat  as  if  it  had  been  rolled,  and  which 
the  farmer  owning  the  crop  said  it  was  absolutely  impossi- 
ble to  cat  with  any  machine. 
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DYNAMOMETRICAL  TRIALS  OF  REAPERS  AND  MOWERS 
[Under  the  enpervlsion  of  M.  Eagteo  Tiaserand,  Inspeotor-GeDeral  of  Agil 


Dedgnation  of  nutohines. 


Cyrus  H.  MoCormlok's  bindlng'Teaper  . . . 


Walter  A.  Wood's  binding-reaper 


D.  M.  Osborne  &,  Co.*s  binding-reaper . . . 


Johnston  Harvester  Company's  reaper . 


Anltman's  mower,  "Backeyo" 


Warder   &  HitoIieH's   mower,    "New) 
Champion."  > 


William  Anson  Wood's  mower. 


Walter  A.  Wood's  mower 


^M     ca 


1 
2 
8 


8 

1 
2 
8 

1 
2 
8 

1 
2 
8 

;("• 

8 


1 
2 
8 


Sauar0  mil- 
UmeUrf. 
22.580 
*5i,550 
*43,10O 

29,840 
88,270 
12,800 

20,600 
17,045 
11,100 

10.000 
8,200 
8,660 

-^.900 
*10, 180 
*ie,070 

*32,860 
*22,820 
•18,050 
*10.860 

•27,280 
no,  280 
*16, 180 

*86,080 
•28,070 
♦11,470 


I 

o 

I 

H 
1^ 


U 


Meters. 
1.284 
L208 
L386 

1.642 
8.050 
L228 

L225 
L800 
L208 

1.115 
L002 
1.056 

0.721 
1.106 
L148 

L884 
0.880 
L840 

aoeo 

0.986 
0.568 
1.106 

L540 
L868 
0.000 


I 

1 


^ 


MiOi- 

tnetert. 

17.68 

•43.03 

•81. 14 

18.18 
12.51 
ia64 

16L73 

18.80 

0.22 

0.83 
6L28 
6.26 

*2a20 
•16.04 
•14.00 

•28.28 
•26.03 
•18.80 
•11.60 

•27.52 
•16.65 
•18. 53 

•23.20 
•17.58 
•12.74 


KUoffram- 
meUre. 
184.48 
128.40 
05.10 

100.78 
181.28 
110. 61 


I 


176.00 

144.32 

06L75 

103.16 
66.00 
56.20 

8a  62 
40.03 
42.80 

71.47 
70.27 
42.46 
85.46 

84.13 
50.00 
41.36 

71.20 
53.74 
8&05 


g 


^ 


Mettn. 
L48 
L48 
1.48 


L61 
1.61 
1.61 

1.68 
1.68 
L68 

1.50 
L50 
L50 

1.27 
1.27 
1,27 

1.28 
1.28 
1.28 
1.28 

1.28 
1.28 
1.28 

1.20 
L20 
1.20 


I 


Meter =30.87070  inches,  approximately  1^  yards. 

Millimeter,  j^  meter  =  0.0894  inch. 

Kilo,  i.  0.  kilogram =1,000  erams  =  2.2046  pounds  avolxdapois,  approximately  ^  ponnds. 

Silogrammeter=  a  force  or  1  kilo  exerted  through  1  meter. 

Hectare  =  2.471  acres. 
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AT  MARMONT  (SEINE-ET-MARNE),  FRANCE,  JULY  25,  1678. 
colturo  of  Francer  And  in  connection  with  the  Exposition  at  FuriSf  1878.] 
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u 
64 


nMtert. 
124.06 

8&82  I 
64.32 


126w84 
86.04 
73.35 

111.45 
01.66 
61.63 

68.77 
43.93 
36.80 

60.78 
38.61 
33.70 

55i84 
61.03 
33.17 
27.70 

6&73  > 

30.77 

32.31 

65.09  I 
4L06  I 
30.19  r 


8 

o 


MeUn. 

110 
110 
110 

110 

no 
no 

no 
no 
no 

no 
no 
no 

no 
no 
no 

no 
no 
no 
no 

no 
no 
no 

no 
no 
no 


i 


o 


7a  6 

77.4 
83.4 

114.8 
110.0 

8ao 

7&6 
92.2 
75.6 

80.0 
84.3 
8a2 

78.6 
02.2 
05.0 

117.2 

117.4 

110.2 

98.0 

81.2 
74.2 
83.6 

99.4 
82.6 
70.0 


1 

u 

t 

% 

i 

% 

s 

a 

«M 

^4 

e 

o 

9 

0 

J^ 

I 

1 

Meten. 

MeUrt. 

9 
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■a. 
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I 
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I 

a 


9 

o 


L,   O   O 

8.1 1 

«  O  O 


e 

es 


61) 


1.400  , 
1.200 
1.3:10  ' 
I 
0.958  I 
0.924  ! 
L280 

1.400 
1.198 
1.455 

1.236 
1.305 
1.372 

1.400 
1.100 
1.158 


KUo9.  KUwf.KUot.  Francs. 


KUogramme- 
ter». 


0.039 
0.937 
0.008 
1.120 

L122 
1.482 
L316 

1.107 
1.332 
1.302 


0.149 
0.140 
0.140 

6a 

644 
644 

0.137 
0.187 
0.137 

544 
644 
644 

0.077 
0.077 
0.077 

633 
533 
638 

0.075 
0.076 
0.075 

458 
458 

458 

0.U70 
0.070 
0.070 

325 
825 
325 

0.076 
0.076 
0.070 
0.070 

258 
258 
258 
258 

0.070 
0.070 
0.070 

295 
295 
295 

0.069 
0.060 
0.060 

264 
234 
264 

02 
92 


92 
92 
02 

02 
92 
92 

92 
02 
92 

92 
02 
92 

92 
92 
92 
92 

92 
02 

92 

92 
92 
92 


636  ; 
636 

630  I 

630  , 
630 
630  ' 

I 
625  I 
625  , 
625  ' 

I 
650  t 

650  : 

650  ^ 

417  j 
417 
417  ! 

I 

350  I 
350  ' 
360  I 
360 

387  I 
387  < 
387  I 

846  I 
346  I 
340 


2,000 
2,000 
2,000 

2,000 
2,000  P 
2,000 

I 
1,750 
1,750  I 
1,750  I 


\ 
\ 

1.050  !) 
1,  OoO  > 
1,050  I  ) 

5    J 


625 
625 
625 


075 
07.> 
675 
075 

075 
075 
675 

675 


\ 

675  ,) 

075  i> 
075    ) 


1 1, 240, 000 


1 1,263, 400     0.7947 


1 1, 114, 500     0. 8228 


t087,7OO     0.8000 


:  607, 800 


:  010, 800 


:  657. 300 


{664, 500 


*  Essftys  marked  thna  *  employed  the  dynamometer  with  the  weaker  aprings ;  the  other  oeaays  woro 
with  a  more  powerful  inatrmnent. 

it  Ordinary  height  of  stahble. 

n  £xtni  SDort  atnbble. 

The  dynamometer  uaed  waa  that  belonp^s  to  the  Oon§ervatoire  dta  Artt  et  MCUert  of  Paria.  Tpsta 
and  oalcolations  by  Profeaaor  Treaca/ltf,  of  toe  Oomervatoire, 


/ 
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truu^'^'™'"^  '^''^  Aiiltman  binder  has  a  bindiD^  apparatus  approxi- 
ohin  "'""""  ""'  ™^**^y  ^^^  same  as  the  Osborne,  both  being  under  the  Gor- 
don pat«Dts,  and  much  regret  was  expressed  at  the  acci- 
dental breakage  which  rendered  it  hora  concours. 
wma  m«itiSr°  ^Vllliam  Aosou  Wood  had  also  a  wire-binder  of  the  Curtis 
patent,  but  the  inachiDe,  though  binding  sheaves  in  the 
building,  was  not  in  fit  order  for  the  field. 


in     The  string-binder  of  the  Johnston  Har\-ester  Company 
makes  a  regular  orerhand  knot,  the  doubled  string  being 
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given  a  round  turn  and  rove  throngh  like  the  knot  in  a  erteS^*^**^^^ 

whip-lash.  JohMton  Har- 

^  vosterCompanv'fi 

The  binding-arm  has  a  traversing,  horizontal  and  ^6i*ti'"^5^^f^2) 
cal,  motion,  at  one  side  of  the  table.  When  the  grain  is  fed 
over  from  the  reaper,  the  binding-arm  is  at  the  extremity 
of  its  outward  travel.  The  string  is  threaded  fix)m  a  reel 
supply  carried  on  the  binding-arm  through  the  bill  of  the 
latter,  and  gripped  in  a  clip  below  the  table.  When  the 
grain  comes  on  to  the  binding-table,  the  binding-arm  is 
traversed  forward  and  embraces  the  gavel  with  the  string, 
which  is  then  carried  down  to  the  gripping-clip  below  the 
table,  where  the  other  end  is  already  attached.  The  knot- 
ting-shuttle  then  comes  forward  with  a  spiral  twist,  which 
palls  the  loop  through  with  a  perfect  overhand  knot,  cuts 
the  string  behind  the  knot,  and  regrips  the  string.  The 
arm  then  travels  back  to  the  outside  of  the  table,  delivers 
the  sheaf,  and  rises  ready  for  the  next  one.  This  motion  is  BeflciipUonond 
very  ingenious.  The  alternate  traverse  of  the  binding-arm  tionf  °^'*" 
is  effected  by  means  of  a  semi-toothed  bevel-wheel  with  one- 
half  face  blank.  This  has  a  spur-gearing  at  its  circumfer- 
ence. The  main  driving-wheel  is  well  situated  for  receiving 
the  principal  weight  of  the  machine,  and  gives  an  excellent 
balance.  The  machine  has  a  carrying-wheel  forward  and 
another  at  the  extremity  of  the  cutting-tray.  A  gearing 
direct  irom  the  main  driving-wheel  impels  the  cutter-bar  by 
means  of  the  rocking-bar,  which  is  pivoted  under  the  middle 
of  the  sheaf-tray,  and  then  takes  hold  of  the  cutter-bar  in 
the  center.  A  band  fh)m  the  circumference  of  the  driving- 
disk  works  the  elevating  apparatus,  which  is  of  the  usual 
finger-hook  system.  A  chain-gearing  drives  the  back 
counter-shaft,  which  operates  the  binding-arm.  Suitable 
levers  and  treadles  are  placed  near  the  driver,  so  that  he 
can  adjQst  the  machine  as  he  wishes.  He  can  traverse  the 
binding-tray  over  by  means  of  a  hand-wheel,  so  as  to  adapt 
the  machine  to  any  length  of  straw.  A  foot-trip  enables 
him  to  stop  the  action  of  the  binding-arm  at  pleasure,  and 
thus  hold  up  in  thin  places  or  around  headlands,  or,  by  a 
handle  placed  conveniently,  he  can  throw  the  machine  out 
of  action  entirely. 

Neale^s  English  string-binder,  shown  by  Ingrey  in  the  Neaie'sEngUBh 
English  annex,  was  apparently  never  worked  in  the  pres- 
ence of  parties  who  were  supposed  to  know  anything  on  the 
subject.  It  was  stated  to  make  a  reef-knot.  The  method 
of  delivering  the  cut  grain  to  the  secondary  table  where 
it  was  grasped  by  the  binding-arm  was  very  imperfect,  and 
the  whole  affiur  is  very  unpromising. 
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^^^ainettaptr  LandeUe's  Trire-binding  machine  haa  been  ab^ady  referred 
Landoiie's  mi- to  88  lavisible.  Ftodi  descriptlou  it  appears  to  be  drawn 
by  one  horse  aloagside  of  the  swath,  the  graiu  ascending  a 
itlightly  inclined  platform  into  the  loop  of  the  wire,  when  a 
swinging  ann  conducts  the  wire  aroun<1  it,  brings  the  parts 
of  the  wire  in  contact,  ao  that  they  may  be  tiristed  together 
and  the  wire  cut.  The  end  is  left  in  a  pair  of  grippers  and 
the  arm  ascends. 

The  machine  is  intended  to  follow  the  reaper,  to  bind 
larger  or  smaller  sheaves  with  a  tightness  superior  to  the 
ordinary  hand  work,  and  at  snch  distance  from  the  foot  of 
the  sheaf  as  may  suit  the  length  of  straw. 
Ho«]^*s™>     The  English  reaping- binder  of  Messrs.  Howard  &  Son 
biDder.  operates  with  wire,  and  is  founded  upon  the  Locke  princi- 

ple adopted  by  Mr.  Walter  A.  Wood  in  his  very  successfal 
machine. 
sfitfbMdt.  Sheaf -bands. 

Two  French  hand-binds  were  shown  in  the  Exposition 
annex  on  the  Quai  d'Orsay.  Fig.  143  is  a  means  of  strain- 
ing the  string-band  around  the  sheaf  by  means  of  a  stick. 


Fio.  143  —mn^ng-ttick. 


The  band  is  composed  of  two  cords  knotted  together, 
forming  loops.  The  point  of  the  tool  (Fig.  143)  is  introduced 
through  a  loop  at  or  near  one  end,  and  is  thrust  as  far  as 
the  handle  permits.  The  band  being  placed  around  the 
sheaf,  the  point  of  the  tool  is  thrust  through  snch  one  of 
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the  other  loops  as  will  give  the  tightness  to  the  band,  and  ^^Binding-reaper 
the  handle  end  of  the  tool  is  then  carried  over,  describing 
an  arc  npon  the  point  which  is  in  the  sheaf;  the  loop  slips 
down  from  the  handle  to  the  point  end,  and  the  loop  caught 
in  the  notch  is  then  drawn  throagh  the  loop  on  the  stick, 
mid  the  latter  is  withdrawn,  allowing  the  knot  drawn    HaDdbinding- 
throngh  to  catch  in  the  loop,  where  it  is  held  by  the  expan-"  ^ 
sion  of  the  sheaf.    The  cords  are  5'  long,  and  the  price  is,  ac- 
cording to  size,  from  $5.32  to  $7.60  per  1,000. 

In  the  French  section  were  shown  various  attempts  to 
obviate  the  use  of  the  bunch  of  straw  taken  from  the  sheaf . 
to  form  a  band.    One  man  proposes  to  use  the  bark  peeled  barkMdSem'wo 
from  osiers,  two  or  three  twisted  together;  these  are  sold  "triags  for  bands. 
very  cheap.     Another  has  cheap  hempen  strings  cut  to 
length  and  sold  in  bundles  of  one  thoasand  each. 

it  is  estimated  that  the  annual  crop  of  France  is  about   ^  Eatimaje  ot 

^  wheat     lost     in 

4,000,000,000  sheaves  of  grain,  and  that  50  straw  bands  1^^  ^  **'*^- 
contain  one  franc's  worth  of  grain,  the  whole  representing 
80,000,000  fr.,  most  of  which  is  lost  by  shelling  out  on  to 
the  ground  or  mildewing  under  the  band.  Add  to  this  the 
loss  of  time  in  making  and  appljring,  and  the  injury  to  the 
^rain  in  the  size  of  the  band,  which  causes  dampness  to  the 
sheaf.  The  figures  seem  formidable,  and  the  automatique 
band  is  presented  to  solve  the  difficulty.  The  estimate  is 
French,  and  in  the  interest  of  the  hempen-band  sellers ;  it  is 
probably  somewhat  exaggerated. 

One  grain-band  exhibited  has  a  string  attached  to  a  block.  ^  Hempen  grain 

^  o  7  ))a]id  and  block. 

and  after  passing  around  the  sheaf  rove  through  a  ring. 

Themode  of  usingit  is  evident 

from  the  engraving  (Fig.  1 44) ; 

tiie  wooden  block  being  held 

in  one  hand,  one  knee  of  the 

operator  is  placed  ux>on  the 

sheaf  to  compress  it,  while  the 

other  hand  draws  the  cord 

thiOUghthering.     Theexpan-  ^'^'  ^^--^^l^rent^^  automatic  He. 

sion  of  the  sheaf  pinches  the  cord  between  the  ring  and  the 
block,  and  makes  a  perfectly  tight  fastening.  The  cord  and 
block  are  treated  with  tar,  and  are  smoked  to  render  them 
indestructible  by  humidity  and  noxious  to  insects,  rats,  and 
lizards. 

The  price  is  70  fr.  ($14)  per  1,000,  5'  long. 

Beference  was  made  in  page  14  to  the  action  of  the  _,    The  special 

X    o  prizeB  for  sacceaa 

Minister  of  Public  Instruction  in  placing  12  objects  of  art"**^®^®!^ 
at  the  disposal  of  the  Committee  on  Field  Trials  to  reward 
exceptional  merit  which  they  might  find  in  the  competing 


^) 
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^^B^ingreaper  macWnes.    These  rewards  were  independent  of  the  regular 

Exposition  prizes,  and  for  <<  exceptional"  merit,  which  term 
was  held  to  embrace  novelty. 
Awards tobind.     In  conscqaence  of  this,  each  of  the  three  binding-reapers 
Bweepiake  ma- reccivcd  a  Special  award,  and  two  other  harvesters  whose 

work  was  so  extraordinary  in  fallen  grain  and  meritorious 
in  constmction,  that  they  were  held  to  be  equally  worthy  of 
the  award. 

It  was  not  intended  to  classify  the  machines  by  the  re- 
spective values  of  the  prizes,  and  all  of  them  were  alike- 
Sevres  vases  valued  at  1,000  fr.  each. 
Many  other  excellent  machines  doing  good  work,  but  not 
Value  of  vases,  beyond  the  ordinary  run  of  superior  implements  of  their 
class,  were  not  included  in  these  special  awards. 

Disposition  of  the  ohfets  Wart. 

Disposition  of     Of  the  12  ol^ctB  (Part  placed  at  the  disposal  of  the  com- 
tYicobjetad'art.    jj^j^^^^^  ^^  vr&^  awarded,  one  to  each  of  the  following  con- 
testants : 

Tbe  snccessfol  Cyras  H.  McCormick  * Chicago.  Ill Binding-reaper. 

competitors.        Walter  A.  Wood  t Hoosick  Falls,  N.  Y  . .  Binding-reaper, 

D.  M.  Osborne  &  Co Aubum,  N.  Y Binding-reaper. 

Johnston  Harvester   Co .  Brockport,  N.  Y Harvesters. 

Warder,   Mitchell,   Sl  Co., 

'^  Champion '' Springfield,  Ohio  ....  Harvesters. 

Albaret  &  Co Bantigny,  France . . .  .Agricultural    i mp  1  e- 

ments. 

Deere  4&  Co Moline,  HI Qang-plow. 

Meixmoron  de  Dombasle . . .  Nancy,  France Gang-plow. 

Aveling  &,  Porter Rochester,  England. . Steam-plow. 

S.  Filter  (exhibitor) Paris,  France Hay-press. 

Dederick  dtCo Albany,  N.  Y ..Hay-press. 

The  number     It  would  be  invidious  to  lavish  words  on  the  snbject  of 
SSS^^entwSf '*  tti©  proportion  which  American  exhibitors  obtained  of  these 

prizes ;  the  nnmber  awarded  to  America  speaks  for  itselfl 
It  may^  however,  be  added,  for  a  fall  appreciation  of  the 
matter,  that  the  tenth  on  the  list  was  awarded  to  the  French 
exhibitor  of  the  Dodge  hay-press,  an  American  invention^ 
as  was  freely  stated  by  M.  Filter,  who  exhibited  it 

'*  Mr.  Cyrus  Hall  McCormick  was  also  made  officer  of  the  Legion  of 
Honor,  and  elected  a  corresponding  member  of  the  Academy  of  Sci- 
ences, Institute  of  France. 

Mr.  Walter  A.  Wood  was  also  made  officer  of  the  Legion  of  Honor. 


sjsAPnra  machines. 


eftifM 


"xr^ 


Beaping  machmes,  simple  and  combined  (that  is,  those  for 
simply  reaping,  and  those  capable  of  being  used  either  as 
reapers  or  mowers),  were  shown  by  exhibitors  of  five  nations. 

The  work  with  these  machines  took  place  at  Marmont  on  _  The  Heid  of 
the  same  day  with  the  binding-reapers  jnst described.  Five  120. 
fields  of  wheat  were  appropriated  to  this  work.  [See  map 
opposite  page  120.]  The  condition  of  the  grain  varied 
very  mnch  in  the  different  fields,  and  in  different  parts  of 
the  same  field.  Places  were  drawn  by  lot,  and  the  lot  in 
some  cases  sent  machines  into  down  grain  or  into  heavy 
grain,  with  which  they  were  entirely  unable  to  cope,  and  a 
few  machines  were  soon  hars  de  cambaty  and  practically 
withdrawn,  as  they  ceased  to  work. 

It  has  been  a  common  remark  in  Europe  that  the  stand-     American  mo- 

,  dhines  adapted  to 

ing  grain  of  America,  grown  on  the  low-culture  system,  and  eyen  theheavieet 
but  light  on  the  ground,  might  readily  be  cut  with  Ameri-**™^* 
can  machines,  but  for  the  heavy  grain  of  the  more  highly 
cultivated  European  farms  machines  would  require  to  be 
specially  constructed. 

The  chance  of  the  lot  sent  some  of  our  American  machines 
into  the  flattest  of  the  heavy  wheat,  which  had  been  swept 
down  by  a  storm  after  the  heads  were  filled,  and  the  result  of 
the  cutting  only  added  to  the  surprise  at  the  efSciency  of 
the  machines. 


List  of  entries. 

Of  simple  reapers  and  combined  reapers   and  mowers 
the  following  entered  the  lists : 


List  of  entries. 


is 


2 


3  to 


6 

7 

8toU 

12 

13 

14 

lis 

16^17 

18,19 
21,22 


Bargess  Sl  Key 

Hamaon,  Macgregor, 

it.  Co. 

Homaby  St.  Sons 

Pickaley  &  Sims 

Samnelson  Sc  Co 

John  Watson 

Green  Bros.  ..     

Wffliam  Anson  Wood. 

Anltman  &  Co 

Johnston  Harvester  . , 

Co. 
D.  M.  Osbomo  Sc  Co. . 

Walter  A.  Wood 

Warder,  Mitchell,  it, 
Co. 


el  o 


London,  G-reat  Britain  . . 
Manchester,  Great  Bri- 
tain. 
Grantham,  Great  Britain 
Leiffh,  Great  Britain  . . . 
Banonry,  Great  Britain . 

Ayr,  Canada    

Waterford,  Canada 

Albany,  United  States  . . 
Canton,  Ohio,  U.  S 


>  Brockport,  N.  Y.,  U.  8. 

Aubnm.N.'Y.,  U.  8  

HoosicJc  Falls,  N.Y.,T7.  S. 
Springfield,  Ohio,  U.  8. . . 


1.  Simple . 
do  ... 

4.  Simple. 
1.  Simple . 
4.  Simple . 

1.  Simple . 
...  ..do  — 

do  . .. 

do  ... 

2.  Simple  j 

do  ... 

do  .  J 

1.  Simple . 


Withdrawn. 
Do. 

Do. 

Do. 

Do. 
G,20. 
G,19. 
G.24. 
G,29. 
C,14. 
A,  3. 
E,17. 
J,  27. 
J.  29. 
A.  5. 
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lift  of  «ntr<M — (coutioned). 


Num. 

NrtHm. 

ft 

!l 

Alb»™t&Co 

VmoviB,  EoMto  _ 

L^pl... 

sa 

15 

R«.tlKBy,r«DO« 

:::t::::: 

5S 

28     H»Tirj     

2»  1  HldlBn  &  Son. 

Abtlly,  Fnnee 

....do 

;::J::::.: 

A.l. 
J,S8. 

18  '  D.  m'.  Oabnme  &,  Co. 
80,  WBrder,Milcbell.& 

Brooki»r[,lf.y„D.8  .. 

Anburn,  N.T.,  U.S 

8prinBflrfd.Oblo,  0.  8.. 

1,  Combined 

....do 

...do 

a;  2. 

C'.jfl. 

sp«i>iiy  good     It  would  take  too  long  to  follow  the  fortuoes  of  all  the 


Specluly  good 
wt  bj  two  in«- 


iDstruments,  and  it  would  appear  iDvidious  to  cite  the  Jkil- 


PlO.  145. — Johntton  Harvetter  Compn»'f»  t^ngie^tl}^tel  twMp-rake  reaper. 


urea,  which  were  not  maoy.     Two  machioea  did  especially 
good  work  in  heavy  lodged  graiu,  aud  quite  a  number  did 
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good  service  in  standing  grain.    Some  of  the  latter  ^^^f  d,i-^^^!f'™ 
aa  might  be  expected,  ia  fallen  and  cnrled  spots. 

Bj  the  terms  of  the  order  of  the  Minister  of  Agricalture 
and  Commerce,  the  objett  d!art  were  to  be  bestowetl  npon 
machines  which  manifested  "exceptional  merit"  in  the 
trials,  and  not  for  merely  good  or  even  excellent  work  un- 
der ordinary  circamstanoes.  It  ia  not,  therefore,  saying  too  <f  wu^p-ni 
mach  n-ben  it  is  stated  tiiat  ttie  apparently  anfortnuate  lot™*'"'^' 
of  some  of  the  macbiues  in  having  to  deal  with  down  grain 
tended,  nnder  the  conditions  of  their  entire  success,  to  give 
tbem  an  exceptional  approbation. 


"  CTtampiow")  ncMp-raiU 


The   single-wbeel  sweep-rake  leapers  of  the  Johnston  ^j^^}^»rt«r,  nit- 
Harvester  Company,  of  Lockport,  N.  Y.,  and  of  Warder,  .*''''^1^>'"'''' 
Mitchell,  &  Co.  {''Champion"),  of  Springfield,  Ohio,  were ™iw> reaper, 
both  highly  approved  for  their  performances,  and  were  se- 
lectetl  for  the  dynamometrical  trials  which  were  to  take  place 
on  a  future  day,  and  which  were  held  on  the  25tb  of  Jnly. 
The  table  showing  the  results  of  the  tests  is  on  pages       Dyuuwrnet- 
131, 135,  and  it  may  be  added  that  the  time  required  on  that  TM^m"""  '"^** 
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cftini^JSto!^'*^  day  for  making  the  series  of  trials,  three  tests  under  differ- 
ent conditions  with  each  of  eight  machines,  unfortunately 
prevented  the  inclusion  of  the  ^^  Champion"  reaper. 

The  machines  mentioned,  of  which  cuts  ai*e  given  on 
pages  142, 143,  are  so  familiar  to  all  acquainted  with  the  con- 
struction or  operation  of  implements  of  this  class  thai>  there 
is  no  need  to  occupy  space  in  detailed  description. 

Concutumome  The  grain  in  field  A  (see  map  opposite  page  120),  where 
'  the  two  machines  in  question,  and  some  others,  worked, 
was  much  of  it  as  flat  as  if  a  roller  had  passed  over  it,  and 
great  wonder  was  expressed  at  the  manner  in  which  the 
work  was  performed.  The  farmer  upon  whose  grain  the 
machine  was  to  operate  had  previously  remarked  that  he 
would  agree  to  ^^  eat  any  machine  which  could  cut  grain  in 
such  a  condition,"  but  it  was  done  in  very  clean  order,  and 
the  threat  was  not  carried  out. 
Mmer'8**Buoit.     The  only  novelty  in  the  way  of  rakes — ^that  is  to  say, 

®^*       ^        which  seemed  to  be  a  novelty  to  people  generally  in  France, 

though  well  known  in  America — was  Miller's  Buckeye  table- 
rake,  which  was  also  shown  at  Vienna  in  1873.  This  table- 
rake  and  the  dropper  were  the  only  variations  from  the 
sweep-rake  now  so  general  in  Europe  as  well  as  in  America. 
Work  of  many     The  work  of  many  other  machines  was  very  satisfactory, 

?6ry utS^toxy!  and   the  approval  is  manifest  in  the  high-grade   medals 

which  they  received  from  the  Exposition  jury.  The  test 
was  made  to  enablethe  jury  to  determine  by  something  more 
conclusive  than  merely  viewing  the  machines  in  the  build- 
ings on  the  Champ  de  Mars,  but  as  the  machines  are  numer- 
ous and  in  general  pretty  well  known,  it  is  not  thought  nec- 
essary to  give  engravings  of  each. 
BeffretB  at  the     It  probably  occurrcd  to  many  other  members  of  the  jury, 

Britiah^hine^  as  it  did  to  the  writcr,  to  wonder  why  some  of  the  excellent 

English  machines  were  withdrawn  from  the  competition 
after  entering  upon  the  roll. 
This  feeling  was  particularly  expressed  when  viewing  the 
HoTusby  &  reaping  and  mowing  machines  of  Homsby  &  Sons,  of  Gran- 

^°°*'  tham,  England.    Their  machines  were  remarkably  well  de- 

signed and  superbly  finished,  real  works  of  art,  and  should 
by  all  means  have  been  worked  at  the  competitive  trials. 

The  firm  is  on  the  alert,  and  states  the  following  advan- 
tages as  among  their  special  improvements  for  1878 : 

reaDinemA-     "  New  spring-slide  for  holding  the  connecting-rod 'in  the  knife,  in- 
ohinea.  stead  of  the  small  bolt  and  nut,  doing  away  with  all  loose  parte  con- 

ment^  ^P*®^®"  nected  with  the  knife  and  with  the  need  for  using  a  spanner. 

'^Improyedleveragefor  raising  the  catter-bar,  much  lighter  in  the 
lift  than  formerly. 
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""nie  eonueeting-iod  U  mnoh  imprDved,  being  made  oonrideraibly  ^^^jplnff-mo- 
fttDDgM  and  more  dnikble. 

"ThB  crank-pin  is  rendered  eaey  of  ocoeas,  the  nnaerewing  of  a  sin- 
gle nnt  la  front  of  the  orank-plate  Betting  the  rod  at  liherty. 

"Thein-Mid-onl-of-i^aT-leveris  aowworkedbya  slight  movement  Honuby&Soiu. 
ef  the  drivet's  foot,  T*ithont  need  for  him  to  leave  his  seat. 

"TheBuger-baria  hinged,  so  aa  to  be  oonvenientlj  tnmed  np  for 
tiaveling,  and,  -when  tamed  np,  is  Tetained  hj  a  spriDg-catch. 


"Tbefinpn^bar  can  be  raised  to  pan  over  the  swathes.  The  elde 
dianght  ia  overeome,  and  the  weight  of  the  pole  taken  off  the  honet^ 
Mck».  Ul  nnta  are  looked,  to  prevent  them  shaking  loose.  An  en- 
tiielj  new  pattern  of  frame,  which  Is  stronger,  lighter,  and  more  dnroble 
than  hitherto.  The  cntting-bar  Is  bronght  more  in  a  line  with  the  axle 
of  the  iDad'Whe«l  than  before,  no  as  to  ride  more  easily  over  ineqnali- 
tita  of  land.  A  new  pattern  of  double-plated  fingers,  which  allow  all 
^rt  to  paas  away  without  liability  to  clog  the  knives.  Efficient  oiling 
■ppUances  to  all  beariogt.  In  the  combined  machine  the  tnconven- 
lenee  of  changing  the  pnle-plate  la  now  done  away  with,  as  no  addl- 
10  P  B ^VOL  6 
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*-  tional  pole-plftte  U  required.    The  neoeaaar    ohange  of  potttion  ia  «f 
'^"**  '"*''         fectod  b;  aliding  the  pole-pUte  along  the  patent  bar  provided  for  tbat 
pnrpoae,  and  the  alteration  U  easilj  and  qaickly  made. 

"An  airangemeut b;  wliich  ths  driver,  without  leaving  hia  seat,  haa 

complete  ooutiol  over  the  rakee,  and  can  oaoae  them  to  deliver  the  oat 

crop  Ijring  oo  the  platform  or  pass  over,  leaving  it  nutouohed,  to  make 

Hornibj  &  a  larger  sheaf  for  delivery  by  the  following  or  an;  other  rake.    The 

j|^'^|^°E"**"piirpoaeof  this  arrangement  ii  to  enable  the  machine  to  deliver  sbeavea 

(licnn  UT.)     of  equal  dte,  thongh  the  crop  may  be  of  nneqnal  density.    The  appa- 

mtoB  by  which  the  rakes  are  oontrolled  is  iimple  and  reqaires  little 

■nperrisian  on  the  part  of  the  man  in  charge  of  the  machine,  beinc 

provided  with  a  regiater-bsr,  so  that  any  nomber  of  the  rakes  de«ired 

become  automatic  withont  the  intervention  of  the  driver's  foot  as  each 

anocMSive  rake  paswa." 


J.  *  F.  1 

■rd't  ** 

mkaaiaglo-* 


It  vill  readily  occar  to  one  familiar  with  oar  own  ma- 
chines that  some  of  the  cited  improvements  have  been 
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adi^ted  in  the  United  States  for  some  time  past    The^_yJ^ggw-~»- 
improTements  specified,  as  tbow  of  1878,  indicate  the  cnr- 
lent  conditioa  of  the  mannfkctoie  of  liarveatiDg  machine? 
in  Englami,  by  the  eutetprising  and  honorable  firm  of 
Hornsby  &  Sons. 

The  combined  machines,  l-horse  reapers  and  movers  for 
one  and  two  horses,  have,  eqo^  excellence. 

The  machines  made  by  J.  &  F.  Howard,  of  B^ord,^;,*  ''^^ 
England,  are  also  of  high  merit.    Those  of  Samnelson  &  ^^^*'*"'''"*' 
Ca,  of  Banbury,  strock  the  writer  as  probably  abnndaintly    i^s^-"  ^*^-> 
strong  enongh  for  honest  work,  bat  heavy  and  nngracefnl. 

Seen  anywhere,  in  the  exhibit  of  any  nation,  the  reaper 
is  essentially  American.  The  history  has  several  times 
been  written,  and  of  course  each  nation  forces  its  own  heroes 
forward.  S'ational  pride  blinds  even  philosophers ;  witnevs 
Aiago's  absurd  landation  of  De  Cans,  and  his  /etuUeton  of 
the  "  Madman  of  Bic^tre." 


Fig.  149.— OmaUni^i  itygper  {RvmA). 
This  is  no  place  to  enter  npon  lengthy  general  discnssion,   ^^?P"^°"t£f 

bat  A  propo$  of  the  subject — reapers — the  result  of  a  careful  Kwioh   napen 
,  ,    ,       —  ,  .  'rith  tli«  Amert- 

compuison  of  the  French  reapers  will  serve  to  pomt  the  <»=■ 
mraaL 

There  were  ten  French  exhibitors  of  harvesters  at  the 
Exposition,  as  follows; 

1.  Liot,  of  Bonen.  -  ,,£j"'*  •^•^'^ 

2.  AJbaiet,  of  Lianoourt  {Oi&e). 
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cMnfSSS^-^     3-  I^are,  of  F6camp. 
itS^fJ^t'S^**"     ^*  Oumming,  of  Orleans  (Pig.  149). 
"""""^  5.  Hurta,  of  Nangis. 

6.  Pinet,  of  Abilly. 

7.  Hidien,  of  Ch&teaaroux. 

8.  Benardy  of  Nantes.    (Mower  only.) 

9.  Palente,  of  Blangy-les- Arras. 
10.  Laelier,  of  Soissons. 

potoSff**^  *'  ^®  comparison  following  will  apply  in  general  to  En- 
glish machines  also,  and  it  is  unnecessary  to  travel  farther, 
for  beyond  the  countries  mentioned  there  is  no  comx>etition 
worth  mentioning.  JSo  reapers  were  shown  fh>m  Spain, 
Portugal,  Russia,  Austria-Hungary,  Switzerland,  Belgium, 
or  Holland. 

The  machines,  then,  are  strictly  on  American  models. 

All  the  machines — ^reapers  and  mowers — ^have  the  hori- 
zontal straight  cutter-bar  projecting  into  the  grain,  the  knife 
with  triangular  sections  reciprocated  horizontally  in  slotted 
guards  by  pitman  and  gear  connection  with  the  ground- 
wheel  of  the  carriage. 

Then,  again,  every  one  of  them  has  a  frame  hinged  di- 
rectly to  the  axle  of  the  carriage,  or  intermediately,  to  allow 
of  the  vertical  adjustment  of  the  height  of  cut. 

Every  one  has  a  divider  in  the  grain  and  a  gathering- 
board  at  the  caniage-side  end  of  the  finger-bar. 
the  French  and     Every  reaper  in  the  French  section  has  a  set  of  revolving 
en  exhibited,     swccp-rakes.  Controlled  by  the  Johnston  double  cam  and 

switch.   Each  one  of  them  has  also  its  adjustments  by  means 
of  levers. 

A  number  of  the  machines  have  the  complete  four  acynst- 
ments,  namely : 

1.  For  raising  the  cutter  to  regulate  the  height  of  cut 

2.  For  giving  more  or  less  pitch  to  the  guards  relatively 
to  the  ground. 

3.  For  operating  the  switx^h  of  the  rake-cam. 

4.  For  throwing  in  and  out  of  gear  with  the  drive-wheels. 
All  the  machines  have  the  last  mentioned. 

"SoQ.  1, 3, 6,  and  7  of  the  list  of  firms  have  all  the  four  ad- 
justments. 

Of  the  other  features  of  the  machines  it  ma^  be  mentioned 
that  they  are  all  right-hand  cut,  turning  ^^  gee,"  as  we  should 
say,  though  I  own  it  is  impossible  to  give  an  idea  of  the 
sounds  which  a  French  driver  utters. 

Of  the  reapers,  Nos.  1, 3, 9, 10  are  two-wheeled  machines. 
The  others  (except  8,  which  is  a  mower)  are  single- wheeled. 

Nos.  1,  2,  3,  6,  9,  10  are  hind  cut ;  Nos.  4,  5,  7,  middle 
cut;  that  is,  even  with  the  main  axle. 
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The  seats  are  nearly  all  well  over  to  the  near  (left)  side  of  ^(^'J^Jw-** 
the  machine,  and  in  some  cases  the  driver's  perch  is  on  a 
hinged  firame  extending  away  out  beyond  the  drive-wheel, 
and  serving  as  a  partial  coonterbalance.  The  hinged  seats 
are  in  Nos.  i,  5, 1.  No.  2,  the  "Pers^v^rante,"  has  a  seat 
forward  on  the  tongne  between  the  horses, 

"So.  4  has  a  dropper,  which  was  first  invented  by  Ogle,  in       CompuiHni 
England,  in  1822,  bat  never  came  to  anything.    This  was  tbe  ^n^ch  uii 
really  a  remarkable  invention,  as  it  had  a  reciprocating  knife-  «■  aiMutedf**^ 
bar  drawn  by  horses  in  advance,  oatter-bar  projecting  at 
the  side,  a  reel  to  gather  the  grain  to  the  knife,  and  a  grain- 
platform  which  tilted  to  discharge  the  gavel.   If  it  had  only 
been  better  bnilt  and  better  appreciated,  what  a  different 
history  the  reaper  might  have  bad  I    It  was  stillborn. 

Ko.  4  (Fig.  149)  had  also — what  I  noticed  among  some  En- 
glish droppers — a  second  seat  on  the  carriage  for  the  raker. 
In  some  parts  of  the  United  States  we  do  not  consider  a 
raker  necessary  with  machines  of  this  class.  The  slats  of 
their  droppers  are  abont  three  inches  wide,  and  with  inter- 
vals between  them  less  than  their  width.  This  may  account 
for  the  need  of  a  man  to  rake  off.  With  ns  the  slats  are 
narrower,  and  when  the  dropper  foils  the  heads  of  the  grain 
catch  in  the  stnbble,  and  the  gavel  drags  off  easily  and  in 
good  order.  I  notice,  however,  one  American  dropper  with 
a  raker's  seat  and  rake.  Cnmming's  machines  are  maoh 
above  the  average  of  the  French. 


PlO.  Isa.—WalierA.  Woo^i  tingle-hone  reaper. 
Single-horse  reapers  were  exhibited  by  several  firms,  the  Honuiiy  &  s< 
best  being  by  Walter  A.  Wood,  of  the  United  States,  and 
by  Homsby  &  Sons,  of  England. 


The  mowers  worked  in  a  SO-acre  field  of  lucern,  near  the 
headquarters  tent  (see  map  opposite  page  120)  set  np  for 
the  general  management  and  for  refreehments.  The  lacem 
was  a  second  crop,  and  though  not  very  light  was  so  open  in 
its  growth  as  not  to  afford  so  severe  a  test  as  close  grass 
with  a  woolly  bottom.  It  is  therefore  needless  to  say  that 
most  of  the  machines  worked  satisfactorily  and  no  excep- 
tion could  be  taken.  There  were,  however,  some  diifereaces 
in  the  qnality  of  the  work  and  very  great  differences  in  the 
workmanship  of  the  maohlues  and  in  their  mechanical  de- 
sign and  coDstmctioD. 
it    The  mowers  entered  for  the  tritds  were  as  follows: 


MmnbeKia 
thellu. 

»„.. 

x.«». 

isa." 

^j 

ESSj^oSftiii:::. 

WlUidra 

«,« 

2gud2t 

« 

LawooekftBur 

Plokder  ft  SIniB 

Do. 

wtosa 

Albany,  K.  T.  JJnited  Slatw. . 
Chloaffo.  in.  jrnltedStMu 

Wlthdiawa. 

K 

S8.M 

fO,«l 

Johnaton  HBrrfitn  Co. 

1).  M.  OakonieftCo  !." 

W.ll«A.Wood   

W«rior,  Mtlchell,  ft  Co . 

gS."";:::;::::::: 

WIlbdraiTD. 

Londoi  final  Brltidii 

Fio.  151.— jrSKalfljr'i  "Wsw  CkamptM" 


Warda;  IfitdUII,  ^  Co. 


Aswas  remarked  in  regard  to  reaping  machines,  thewealth 
of  the  show  in  mowers  was  so  great  that  no  detailed  descrip- 
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t«m  caa  be  given  even  of  those  the  work  of  which  was  an-  ^(^^51**'™^ 
impeachable. 

The  most  novel  feature  in  the  mowers  exhibited  in  Paris 
was  the  working  movement  of  the  "  Sew  Cliampion"  mower 
Bhown  by  Warder,  Mitchell,  &  Co.,  of  Springfldd,  Ohio.    Asu,  &co^' 


Fio.  15S.—WorUmg  MOiWMmt  of  th»  "Ntu  ChaMpian"  motter. 

rear  view  of  the  machine  is  shown  in  Fig.  151,  and  a  front 
view  of  the  working  movement  in  Fig.  162,  the  foot-board, 
seat,  and  tongue  bedng  removed.  Fig.  153  is  a  view  of  the 
oscillating  cog-gear. 

This  new  principle  dispenses  with  mnch  of  the  ordinftry  u,^™? 
machinery  and  gearing  used  in  other  mowing  machines  and  "'"'^{^ 
embodies  a  new  mechanical  movement.  There  are  practi.i%>^ 
cally  but  two  pieces  ased  between  the  main  axle  and  the 
knife-pitman  for  communicating  motion,  one  being  a  small 
bevel  cog-wheel  aecared  to  the  axle  (seen  on  the  left  in  Fig. 
153),  and  the  other  a  similar  wheel  secured  to  the  frame 
and  made  to  gear  into  the  first  This  second  wheel — or 
disk — does  not  rotate,  however,  but,  being  hnng  on  a 
gimbal-joint,  it  makes  a  succession  of  rapid,  serpentine 
^'ib^ations  aroand  the  face  of  the  other  wheel ;  and  an  arm 
extending  from  tids  vibrating  cogged  disk  down  to  the 
knife-pitman,  and  connected  to  the  same  by  a  ball-aud- 
socket  joint,  gives  the  knife  the  required  reciprocating 
motion.  There  is  only  one  rotating  bearing  besides  the 
main  axle  on  the  machine,  and  that  is  not  a  part  of  the 
movement  proper,  but  supports  a  fly-wheel,  which  simply 
assists  in  giving  the  required  regularity  and  steadiness  of 
motion. 

There  are  always  11  cogs  in  contact,  thus  distribadog  the 
wear  over  a  large  surface  and  tedncing  the  strain,  Mction, 
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(AiM^nSi'''"'  *°*^  wear  upon  individual  oogs.    The  maohiue  runs  smootbly 
and  with  but  little  noise. 

The    " Sew   Champion" 
mower  has  the  four  a^jiut- 
menta: 
"Hew  chm-  1.  For  Duttiag  in  toid  oat 

ploQ"  mower.  r  o 

of  gear. 

2.  Heightofheelofcuttar- 
bar. 

3.  Lifting  the  point  of  the 
Fig.  16S.—0»ciaaHng  cog-gear  of  tkthas. 

"New  ChaMpioii"  mover.  4,  Tipping  the  teeth. 

The  former  ■'Champion"  mower  had  but  three  of  these 
a^nstments,  lacking  the  lift  for  the  point  of  the  bar. 
DcMriptionud     The  cutter-bar  is  operated  and  controlled  by  two  levers, 
utm."  °    '^'*'  one  for  the  fbot  and  the  other  for  the  hand,  and  by  the  use 
*^°"   '■'    of  these  levers  either  end  of  the  cutter-bar  may  be  thrown 
up  at  any  angle  or  to  a  vertical  positiou,  all  without  throw- 
ing the  machine  out  of  gear  or  stopping  the  knife.    The 
cutter-bar  may  also  be  folded  and  secured  for  transporta- 


Wood's 

(BMW 


FiQ.  IM.— Waiter  A.  Wooit  mw  flunror  (i>)i«-h>rM).     (7ft«  moAint  ImM 
wdi  the  tmo-horae  matAine  irifft  linilor  moremrat.) 

tion  by  the  driver  without  leaving  his  seat,  and  by  the  use 
of  the  tiltiug-lever  the  height  of  cut  may  be  changed  and 
controlled  instantly.  By  the  use  of  this  lever  the  cut  may 
be  lowered  and  the  points  of  the  guards  iumcd  down  for 
picking  up  badly  lodged  grass,  or  the  cut  may  be  raised 
and  the  points  of  the  guards  turned  np  bo  as  to  cut  high 
or  readily  pass  over  obstructions;  or,  when  desired,  the 
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tiltiDg-lever  may  be  so  airanged  as  to  allow  the  cutter- 
bar  and  guards  to  oscillato  and  perfectly  follow  the  on- 
even  Bor&oe  of  the  ground. 


Fia.  155. — AultmaWi  "yas  Bitctca/e"  nunner. 

The  draft  of  the  team  is  not  apoa  the  pole,  bat  through  a 
draft-rod  directly  connected  to  the  cutting  apparatos  in 
sach  a  vay  that  a  portion  of  the  veight  of  the  flnger-bar  is 


Fia.  Ise.—WiUiam  Anton  Woo^i  "Eagle"  mouw. 

carried  or  saspended  by  the  draft  of  the  team,  leaving  only 
a  sufficient  portion  of  the  weight  of  the  cutting  api>aratn8 
upon  the  ground  to  secure  smooth,  clefm  cutting  at  any 
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aHiiM^oto****'  ^«8ired  height.    ThU  arrangement  also  dispenses  with  t 
necessity  of  small  canying-wheela  for  the  finger-bar. 

The  mevers  selected  for  the  dyuamometrical  tests  vt 
two-horse  machines ;  those  of— 
ad  br  tiu  dyna-     Warder,  Mitchell,  &  Co.,  "New  Champion." 
moMbioiiMMa.     -falter  A.  Wood  (new  mowerV 

Aultman  &  Co.,  "Sew  Backeye." 
William  Aqsod  Wood,  "Eagle." 
The  resalts  are  shown  in  the  table  on  pages  134, 135. 


Bonuti;  A 
Smu'  EnRlUh 
''Pua(<ni"mow- 


Wood-. 


Walter  X.     The  machine  of  Walter  A.  Wood  gave  great  satis&ction, 

— T.  the  coDStmction  being  remarkably  simple  and  the  workman- 

^*""         ship  excellent.    The  results,  shown  in  the  table,  proire  the 

simplicity  of  constractiou  and  the  careful  finish.     Fig.  154 

shows  the  machine  as  adapted  to  one  horse,  the  fluctjonal 
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parte  being  sabBtautially  the  same  in  ttie  two  machines,  dif-  ^i^^f"^*^ 
feiing  in  their  proportions  merely. 

There  is  probably  more  opening  in  Europe  than  in  Amer- 
ica for  one-horse  machines,  inasmaeh  as  the  average  size  of         (hw-bona 
Mdiugs  is  smaller,  and  there  are  relatively  more  f^mers 
there  owning  tmt  a  single  horse. 

The  "Buckeye"  mowBT^Fi^  156)  is  too  well  known  and     ;'n«w Book- 
appreciated  to  reqalre  lengtiiy  desoriptJDn.     It  tmi  the    (ncnniu.) 
"Eagle"  mower  {Fig.  156)  were  included  in  the  dyanmomet- ^  ,jri'-'-miSr 
rieal  trials,  and  their  record  is  on  pages  134, 135.    Tlie  John-  "JJ^^  ^g^, 
BtoD,  Osborne,  and  some  other  mowers  worked  well,  and, 
had  time  permitted,  might  have  well  been  inolnded  in  die 
tests. 

Among  the  English  mowers  at  the  Expositjou,  onforta-        ^"^l£ 
natelynot  at  the  trials,  was  the  "Paragon"  of  Homsby  &-'P«»««i"i>Mn'- 
Sons,  of  Grantham,  England.    So  large  a  namber  of  prizes    incus  isi.) 
have  been  taken  in  England  by  this  machine  that  it  would 
have  been  very  interesting  to  have  seen  it  in  competition 
with  the  American.    The  records  of  the  Tannton  trials  of  the 
Boyal  Agricultural  Society  in  187fi  give  the  highest  com- 
meDdation  to  this  machine  over  all  competitors  in  respect 
to  lightaees  of  draft. 


Tio.  K8.—0Hmimlii^i  "La  F^anfaite"  nunoer. 

The  mower  "La  Franfaiae,"  made  by  Gumming  &  Co.,  of  "loft™*"''^" 
Orieans,  France,  was  among  the  beat  of  t^e  French  mowers, 
and  reference  should  also  be  made  to  the  machine  of  Bodin, 
of  Bennes,  but  the  French  machines  were  decidedly  inferior 
in  style  and  wwkmanship  to  either  the  English  or  American. 


Xaim-mowifv,  LAWHT-MOWESS. 

Lawtt-mowers,  excellent  in  workmanship  and  ejBfective  in 

use,  were  exhibited  by  several  American,  English,  and  French 

firms.    They  were  shown  on  the  lawns  of  the  Champ  de 

Mars. 

Ar^imedean.     The  differences  between  them  were  principally  in  size  and 

screw  principle.  jr  x-      •/ 

m  details,  the  general  system  of  the  spiral  (so-called  <^Ar- 
chimedean")  knife  being  found  in  almost  all.  Some,  how- 
ever, had  detachable  and  a<^ustable  blades,  which  were 
preferred  to  those  which  only  ground  a  sharp  edge  on  the 
spiral  flange.  So  also  of  the  edge  against  which  the  spiral 
knife  cut.  Those  in  which  this  was  a  detachable  blade  were 
superior. 
Exhibitors.         Among  others,  the  following  were  exhibited : 

Hill's  ^< Archimedean''  lawn-mower,  Hartford,  Oonn. 

Graham,  Emlen,  &  Passmore's  ^^Philadelphia,''  Philadel- 
phia, Pa. 

Lloyd,  Supple,  &  Walton's  **  Pennsylvania,''  Philadelphia, 
Pa. 

Ohadbom  &  Ooldwell's  "  Excelsior,"  Newburgh,  K  T. 

Samuelson's  "  Favorite"  and  "Amateur,"  Banbury,  En- 
gland. 

Ficksley  &  Sim's,  Leigh,  near  Manchester,  England. 

Several  of  these  had  boxes  to  contain  the  cut  grass. 
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On  the  field  of  Marmont  was  exhibited,  for  the  first  time  in  ^^'^"^^^o' 
France,  the  steam-reaper  of  Aveling  &  Porter,  of  Boches- 
ter,  England.  It  consists  of  a  wide-swath  reaper,  on  the 
<<  BeU"  principle,  driven  by  a  traction  engine  at  its  rear.  It 
was  a  striking  revival  of  tiie  machine  invented  and  nsed  by 
the  Bev.  Patrick  Bell,  at  Forfar,  Scotland,  in  1828,  bnt  cut  j^g^^Bdrs  reaper, 
a  swath  of  12  feet  wide  at  the  rate  of  2^  miles  per  hour, 
over  double  the  work  of  the  Scotch  machine.  This  was  no 
eztraordinaiy  advance  in  point  of  economy,  as  the  Bell  ma- 
chines worked  with  two  horses  and  laid  the  swath  in  the 
same  manner.  The  Aveling  &  Porter  machine  had  a  nomi- 
nal power  five  or  six  times  as  great. 

Like  its  prototype,  the  tongue  of  the  machine  extends  to       Deeoriotion 
the  rear,  the  power  being  behind,  but,  instead  of  a  pair  of  tatum  of  st^ 
horses  hitched  to  the  end  of  the  tongue  and  foicing  their '^^^' 
work,  a  10  or  12  horse  traction  engine  pushed  the  reaper 
into  the  grain,  the  cutting  apparatus,  grain-reel,  and  endless 
discharge-apron  being  worked  by  gearing  driven  by  an  end- 
less chain  from  a  sprocket-wheel  or  the  fly-wheel  shaft  of  the 
engine.    The  endless  apron  is  inclined,  and  discharges  the 
cut  grain  in  a  regular  and  continuous  swath  on  the  left  of 
the  machine,  with  the  butts  towards  the  engine  and  out  of 
the  way  of  the  latter,  which  followed  in  the  rear. 

In  firont  of  the  engine  is  a  crane  with  tackle  oi)eratable 
from  a  drum,  which  may  be  thrown  in  connection  with  the 
engine  when  required.  During  the  turning  of  comers  while 
at  work,  and  in  transporting  the  apparatus  to  and  fh>m  the 
Md,  the  reaper  is  lifted  and  hangs  suspended  fh>m  the 
crane.  ' 

The  machine  is  operated  and  guided  by  one  man,  the  va- 
rious levers  being  conveniently  placed ;  so  that  the  reaper 
may  be  raised  or  lowered,  the  locomotive  moved  forward, 
backed,  or  guided  to  left  or  right,  and  the  gearing  which 
controls  the  fiinctions  of  the  reaper  proper  put  into  or  out 
of  operation. 

The  machine  did  very  good  work,  but  it  can  hardly  be   Perftwinaiice. 
said  that  it  was  regarded  as  of  ipuch  practical  value.    The 
same  objection  was  made  to  it  that  has  always  been  justly 
urged  against  that  form  of  steam-plow  in  which  a  moving  wrongprtncxpie. 
locomotive  drags  the  plows  behind  it  over  the  ground.  With- 
out pretending  to  state  accurately  the  relative  proportions 
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of  the  power  which  was  exerted  in  moving  the  traction  en-   f^^^^*^' 
gine  itself  and  in  moving  and  operating  the  reaper  proi)er,  ter. 
it  was  thought  that  less  than  one-half  of  the  power  exerted 
would  have  been  sofficient  to  have  cat  a  swath  of  the  same 
width  had  the  reaper  been  drawn  by  a  wire  rope  on  the   compariMm  of 
Tonndaboat  method  of  installation,  and  which  is  sufficiently  buo   wtth*'^^ 
explained,  for  the  present  purpose,  in  the  section  treating  fei^^"^     "^ 
of  steam  cultivation.    (See  pages  71  to  73.) 

The  agent  remarked — what  is  the  best  that  can  be  said 
for  it— that  it  was  not  designed  as  the  best  reaper  for  a  man 
who  had  to  buy  a  reaper,  but  was  intended  for  persons  who  ^g^p*^"*^  ^• 
use  a  locomobile  on  their  farms  for  other  purposes,  and  wui^ it  maybe 
require  an  attachment  to  enable  this  engine  to  be  useful  in 
harvesting  also.  It  requires  a  great  deal  of  room  at  the 
comers  to  turn  itself,  but  this  difficulty  vanishes  when  a 
couple  of  swaths  have  been  cut  around  the  field.  For 
handy  use  in  getting,  at  down  or  lodged  grain  it  is  not  a 
success. 


It.  BO&BMRiKXB,  MfO. 

The  hay-tedders,  horse-rakes,  aaA  hay-loaders  entered  tea 
the  trials  were  as  follows : 


to,  TO  I  Jeffre;  dt  BUokstone 

7i.T3    l*lok«Iej-,3im«,*tCo.. 

n     JohoDodda 

74     Msrkt&Co 


TT  to  T«  I  Patier 


D«rton,  Ohio,  United  81 


PitU,Fium 

BtnplUr 

HwdvUle,  Pa.,  United  SUMb 


H>y-louleT. 


^^A  of  mk-     These  were  wwked  at  Mannont  upon  the  afternoon  of  the 

day  on  which  the  reapers  operated,  J«ly  22,  187S,  in  the 

field  of  Inceru  which  the  mowers  cut  in  the  moming. 

bSISS?*™™!     ^^®  French  and  English  hay-rakes  are  heavier  and  more 

^flricm  iionw- expensive  than  the  AmericaD,  and  are  nauaUy  all  of  iron. 

The  Toand  steel  teeth  of  the  American  rakes  are  preferable 

to  the  flat  bent  bars  of  the  European  implements,  are  lighter, 

cheaper,  and  more  pliable. 

^^aninenrt     Fig.  160  shows  a  represeDtattve  rake  exhibited  by  Gnil- 

niw.  lenx,  of  Segr^  {Maine-et-Loire),  Franve.    To  damp  the  load 

the  gang  of  teeth  is  tilted,  the  front  ends  downward ;  clear- 

ing'bars  are  in  the  alternate  spaces  between  the  teeth.    The 

tiltiug-lever  projects  far  over  to  the  rear;    the  operator 


Fia.  160.— 2bFM4^lH.    C.  OuOXaut,  Begri,  J'hMoc 
walks  behind.    The  implement  is  all  of  Iron.    The  price  is, 
with  20  teeth,  180  tc. ;  with  28  teeth,  270  fr. ;  and  thero  are 
three  sizes  between  these  limits. 

The  English  firm  of  Picksley,  Sims,  &  Go.  exhibited  the 
flop-over  rake  as  "the  American;"  but  the  United  States 
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bonso  lia3~ -rakes  were  well  represented  by  John  Dodds,  B.  C.  B^'-t-'vta.  eu. 
Taylor,  and  J.  W.  Stoddard  &  Co.,  all  of  Dayton,  Ohio ;  tbe 
Uay  State  Rake  Conii>any,  of  Winchendon,  Mass. ;  Ooates  &  jjibj"™'""  '*' 
Cfl..  of  Alliance,  Ohio  j  and  Markt  &  Co.,  of  New  York. 

Pig.  161  is  a  French  riding  horse-rake,  made  by  Lhtiillier,    "'"*i"e''» 
of  Dijon  {Cote  d'Or).    It  has  a  friotion-band  on  the  hub, 
lirouglit  into  action  by  »  foot-lever,  to  tilt  the  rake  iiml  dis- 
charge the  load  by  the  revolution  of  the  wlieel. 

The  prices  of  Lhuillier*s  rakes  range  as  follows : 

attMib,  with  seat 260 

^I«etb,witbseiit 280    ^      ^   ^ 

ajteeth,  withseat 300«h* 


FlO.  161. — Siding  hone-rake.     LhuUlier,  Dijon,  Fyance. 

The  self-discbarging  appiirntus  is  found  in  quite  a  number  j^^'f^^fj^ 
of  American  rakes ;  those  of  Markt  &  Co.,  of  New  York ; 


^lm.~St^-d<iMphtgritkns]u)T»e^bi.    Jaiati  4- Frederick  Boigm^„  Bid/ord, 
England. 
11  P  n ^VOL  5 
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^s^iMu^hi^^'^*^^^^^  ^  ^^-J  ^^  I>ayton,  Ohio ;  Bickford  &  Huffman,  of 

ing  apparatus.    Macodoii,  N.  Y.,  and  some  others.    The  friction -band  is  also 

used  on  the  Howard  riding  rake  of  Bedford,  England,  as  in 

Fig.  162. 

Howard^B  rake     The  prices  of  Howard's  rakes  vary  with  the  number  of 

teeth,  the  width  of  the  machine,  the  diameter  of  the  wheels, 

.  and  the  weight. 


(Figure  162). 


Number  of  teeth. 


Sizes  and  24 
prices.  28 

24 
28 


Width  of  Diameter  of 

Weight. 

machine.  < 

wheels. 
Inchet. 

Feet. 

Pounds. 

7J 

42 

588 

tI' 

42 

616 

62 

644 

8i  1 

57 

784 

Price, 


.£.   8.  d. 

10  10    0 

11  0    0 

12  10    0 
14    0    0 


can  horse-rake. 


The  wheels  are  of  wrought  iron  and  the  teeth  of  fluted 
steel. 
Action  of  rake.  When  uscd  as  a  riding  rake  the  load  is  dumped  by  a  foot- 
lever,  which  brings  a  friction-brake  into  action,  causing  the 
rake-head  to  make  a  portion  of  a  revolution  around  the  axle, 
tipping  up  the  gang  of  rake-teeth  and  discharging  the  load. 
The  clearer-rods,  six  in  number,  reach  from  the  axle  to 
the  rear  horizontal  bar,  on  which  the  hind  leg  of  the  seat  is 
supported. 

When  the  operator  is  walking  behind,  the  brake  is  oper- 
ated by  a  hand-lever. 
Anglo- Ameri.     "^^^^  so-callcd  " An glo- American"  rake  shown  by  Howard 
&  Co.,  of  Bedford,  England,  bears  a  strong  similarity  to  the 
above.    It  has  the  clearer-bars  projecting  rearwardly  from 

the  wooden  axle,  the  self- 
dumping  brake  an*auge- 
ment,  and  is  sold  in  Eng- 
land for  £7  10«.  The  im- 
plerneiit  has  24  teeth,  52" 
wrought-iron  wheels,  is 
y^Y  8i'  wide,  and  weighs  450 

y  lbs.      The   24  tooth,  52"- 

jj  wheel,  7.y   wide  English 

machine  weighs  044  lbs., 
and  is  quoted  at  £12  10». 

Howard's  self-(Uimi)ing 
horse-rake  has  a  method 
for  adjusting  the  pitch  of 

the  teeth  to  suit  the  na- 
FiQ.  163.-iroirar(f «  system  of  adjusting  ^^^^  ^^  ^j^^  .^^^ j  ^j^^ 

horse-rake  teeth,  ^^  ^       i. . i.  i 

state  of  the  ground. 
When  the  land  is  soft  or  loose,  the  teeth,  if  set  as  shown 
in  black  lines,  will  skim  the  surface  without  collecting  rub- 


Howard's  self 

dumping  rake. 


A^Jnsting  the 
pitch  of  the 
teeth. 


AGEtCULTURAL    IMPLEMENTS:    COM  MISSION  k:U    KX'IGUT. 

biBh.     By  turning  tlie  handle,  tlie  teetU  can  be  made  tu  niko  ^"'-^ 
in  any  iDtermediate  position,  or  bronglit  up  to  tbe  extreme ih" i"" 
pitch  shown  l>y  tlie  dotted  lines.     For  ordinary  work  the 
pitch  is  adjusted  midway  between  the  extremes  of  the  move- 
ment. 

In  raking  Btubblcs,  the  teeth  eau  be  raised  l»y  the  shift-  nownr 
iug-stop  ou  the  quadrant,  so  as  to  run  quite  clear  of  the  ""™ 
gronod. 

The  Bansome  rake  (English)  ia  also  self-dumping.  £> 


no.  IG4.-HWWHJ  lag-rake.    Jamr*  ^  Frederick  Howciil,  tteilford,  En- 
gland. 

Eloward's  walking  hay-ntke  is  one  of  the  most  substantial 
of  its  class,  and  ia  mode  of  various  sizes. 


Fig.  165.— I^ntinj  rakt,     BicAss  -f  Wattt,  Xoneieh,  EvgJand. 
Teeth,  24  to  28;  wheels,  diameter,  32"  to  42";  width,  "y 
to  8j';  weight,  4^  to  5^  cwt.;  price,  £0  5s.  to  £10  13s. 
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7i"!w"Hrt^rake     ■^^  shafts  are  attached  to  the  central  axle,  which  also 

iHnm«  iH).      foriDs  a  fulcrum  on  which  the  teetb,  when  being  raised,  are 

halanced.    The  pit«h  of  the  teeth  ia  altered  by  means  of  the 

regulatiiig-hblea  in  the  radius-bar  which  passes  through  the 

nanie-iilate. 

TiiniiDK  nkv.     A  turning  rake  ou  a  wheeled  axle  was  exhibited  by  Riches 

{li-i'ni- IS-.).       &  Watts,  ot  Norwicli,  England.    The  discharge  is  made  by 

pressing  i'  foot-lever  at  the  right  of  the  seat,  wben  the  tootli- 

axle  is  disengaged  aud  the  loaded  rake  revolves  to  the  reai', 

discharging  the  load.     Having  accomplished  half  a  revohi- 

tiou,  the  foot  being  removed  from  the  lever,  the  other  rake 

is  arrested  iit  its  working  ])OsitioQ  and  the  work  ia  resumed. 

The  absence  of  shock  as  the  rakes  fall  into  position  is  i)ar- 

ticiilarly  iiffred  as  an  advantage. 

Price.  Tlie  price  is  from  £21  to  jC-.'4. 

A  reversible  rake,  in  which  the  leogtli  of  the  rake  can  be 
thrown  in  line  with  the  shafts  to  enable  the  machine  to  pajss 


Fia.  lliC. — Bevenible  horae-rait. 

narrow  gateways  and  doorways,  was  shown  in  the  French 
section, 
'ii  Of  the  American  rakes  exhibited  may  be  mentioned  the 
ra Hollingsworth  horse  hay-iake  (Fig.  I(i7),  made  by  John 
Dodds,  of  Dayton,  Ohio,  which  obtained  the  gold  meflal  for 
simplicity  and  efficiency,  after  trials  in  the  Held,  raking 
green  lucern  of  the  second  growth,  at  Marmout,  near  Paris, 
July  22, 1878. 

The  teeth  are  independent,  and  may  be  set  any  distance 
fi-om  the  ground  by  slipping  tliem  endwise,  each  being  held 
by  its  own  jam-screw.  They  are  thus  set  np  for  gleaning 
and  sot  down  for  meadow  work.  This  also  admits  of  draw- 
ing the  end  teeth  forward  of  those  in  the  center,  so  as  to 
gather  the  hay  inwuni  luid  ]>reveut  its  scattering  out  at  the 
ends.  Tlie  ii|»per  end  of  each  tootti  phiys  upon  a  spiral 
spring,  which  allows  the  point  to  rise  aud  pass  an  obstruc- 
tion.   It  is  operated  by  hand  and  foot  lever. 
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Th«  rake  exhibited  by  the  Bay  State  Hake  CompaDy,  of  ^^,7,^ 
Wincliendou,  Mass.,  is  self-dumping,  that  is  to  say,  a  foot- Comiiauj . 
lever  connects  temporarily  the  rakehead  with  the  wheels, 
_  so  that  the  onward  motion  of  the  wheels  dumps  the  load. 
It  dumps  from  both  wheels,  and  is  operated  entirely  by  the 
foot.  The  teeth  at  each  end  are  brought  forward  of  those 
in  the  center,  so  that  it  has  a  tendency  to  roll  the  hay  in- 


Ro.  167. — BoUiHgtworth  luirfe  hoji-ndbe.    John  Dodd,  Daslon,  Ohio. 

ward  and  prevent  its  roping  out  at  the  ends.  The  lateral 
»tAy  of  each  tooth  limits  the  side  motion,  and  each  tooth  is 
independent,  so  that  it  can  pass  an  obstacle  without  inter- 
feriug  with  the  normal  action  of  adjacent  teeth.  It  obtained 
a  Hilver  medal. 

The  Taylor  rake,  made  at  Dayton,  Ohio,  is  a  hand-lever    TayiorrakB. 
operating  rake. 

The  "Tiger"  rake,  made  and  exhibited  by  Stoddard  ^r'T^J"'!'"  """^ 
Co.,  of  Daytou,  Ohio,  is  a  self  discharging  rake,  dumping 
from  both  wheels.  The  discharge  is  accomplished  by  press- 
ing the  foot  ujran  a  chain  conveniently  arranged  for  that 
paqiosc,  and  the  teeth  are  thereby  locked  to  the  rotating 
asle  and,  after  being  tilted  and  the  contents  discharged  by 
the  movement  of  the  horse,  are  automaticully  released  and 
resume  their  work. 

The  hay-tedder  (French,  faneuse),  for  stirring  cut  grass  in    H»j--t«dder. 
the  field  to  give  access  of  sun  and  air,  is  an  implement  much 
n^c-d  in  the  humid  climate  of  Europe,  but  of  comparatively 
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'"■  little  value  to  us.    Single  and  double  actiDg  faay>tedder8 
were  exhibited  by  Uuilleux,  of  Segr^,  and  Bodin,  of  Trois- 


GLill^,7"^*""'  ^*'-  i<^-—''oable-ecti«g  kap-tedder.     C.  Gullleux,  Sefir/,  Frvnoe. 

Croix,  Kenues,  the  latter  implemeDt  being  oii  the  principle 
Bodin.  of  that  made  by  Howard,  of  England. 

The  price  varied  from  42o  to  500  fi*. 


FlO.  iCS, — Ua'j-lalder.     Jamei  ^  FYedericIc  Htmard,  Bedford,  England. 

'"'■  In  oue  hay-tedder  bnilt  by  Howard,  of  Bedford,  England, 
the  lorks  arc  dispose<)  in  zigzag  order,  funr  series  of  three 
teeth  each,  no  that  the  work  is  practically  uniform.  The 
throwing  in  and  out  of  gear  is  by  means  of  a  lever  placed 
on  the  Bide  out  of  danger  of  contact  of  the  forks  with  thf 

1.  arm  of  the  oi>erator.  The  two  systems  of  forks  are  regu- 
lated at  such  height  from  the  ground  ;i3  may  suit  the  condi- 
tion of  the  crop.  Tlie  forlc-beads  revolve  at  a  rapid  rate, 
and  the  wire  netting  is  to  catch  the  hay  and  prevent  it  from 
covering  the  horse.  By  au  eccentric,  movement  of  the  main 
axle  the  rahes  can  be  changed  from  a  forward  to  a  back- 
ward action,  or  vice  verxa. 

Price,  525  fr. ;  wire  netting,  25  fr.  extra. 


JI0B8BP0WERS. 

While  the  agricaltural  engines  were  remitted  to  ttie  jury    Eone-powe 
on  steam-engines,  etc.  (Class  54),  tlie  borse-powers  were  ex- 
atuined  along  with  tbnishing  mncLiiies,  in  connection  with 
which,  indeed,  is  their  principal  use  on  a  farm. 

A  person  unacquainted  with  French  farming  and  home-  ^  AbnndaDw 
steads  might,  from  the  style  and  predominating  size  and "» in  France, 
force  of  the  horse-powers,  arrive  at  the  correct  conclusiun 
that  OD  French  farms  of  very  moderate  pretensions  horse- 
powers are  kept  and  used.  With  us  the  thrashing  of  a  farm 
is  generally  done  by  parties  wbo  own  machines  of  large  ca- 
pacity, driveti  by  8  or  10-horse  powers  or  portable  eugines, 
and  taken  to  the  farms  of  a  neighborhood,  seriatim,  thrash- 
ing at  so  much  per  bushel. 

The  Euroiieau  practice  is  generally  different,  the  straw  EwopeaD  n 
being  valued  for  feed  or  for  sale  in  trusses,  and  not^  as  with 
us,  made  into  a  large  rick,  to  which  the  cattle  have  free  ac- 
cess ;  the  result  of  which  latter  is  that  they  eat  some,  tear 
out  a  great  deal,  and  trample  it  all  under  foot,  eventually 
forming  a  very  fair  quality  of  manure. 


Fio.  170. — On^hoTtoictrkeadhorw-power      T  Qautnaii  Doardan  Framoe 

A  large  nnmber  and  variety  of  horse  powers  for  1  or  2  ' 
horsea  were  shown  at  the  Exposition  The  larger  kinds,  oiuti 
Dsed  mounted  or  dismounted,  and  with  spur  wheels  and 
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"■  pinions  or  bevel-geariug,  are  much  like  oar  own,  bnt  tbo 
smaller  kiuds  and  types  may  perhaps  saggest  some  ideas  of 


MY.rr.  witbavu 


Fnncb    hora 
b«ul  buiiL 


t'lO.  172.— OtvrArtnf  <»lumnaT  imte-poteer  wjik  tand-wheet     T.  6«ulrttim, 
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value  to  OS,  as  borse-powera  of  moderate  size  are  deserving   BontjHivtr: 
of  more  coDsideratiou  among  as  than  they  receive  either 
from  makers  or  farmers.   . 

The  small  horse-power  with  shafTing,  Fig.  170,  by  Gaii- jji^^^"  "^8- 
treaa,  of  Dourdaii  (SeiaeetOUe),  Fituice,  is  founded  on  a 
colnmn,  the  connectiDg-nhaft  go- 
ing overhead.  The  horsepower 
Blandsonthe outside nfthe  biijld- 
ing,an(l  the  power  is  iniiisnirr  ted 
by  a  hevel  master-wheel  and  pin- 
ion, spur-wheel,  and  piiitoi)  to 
tbe  pulley -shaft,  which  lat  tvv  has 
aspeed  of  GO  revolutious  pcrniia- 

Qte  with  an  ordinary  sjieed  of  rlie  t 

horse  which  ia  attuche<l  tu  the  J 

sweep.  - 

Prom  the  nhafts  iu  the  hiiild-  ^ 

ing  different  inatrumentK  rPinte-  J 

rieur,  as  they  are  termed,  iiie  op-  . 

erated.      Such    are  the    straw-  I 

cutter,  root-washer,  root-cutter,  § 

grain-brul^r,  etc.  '^         (ianirMiin 

^  '  tj  (fniund-roa  Doise- 

The  column  is  simply  hulted  power. 

toafonndation-plateorpiliiiraud  "i 

tbe  wall-geariug  and  shafting  to  -S 

a  wall  plate,  with  but  litlln  ex-  g 

penne  of  fitting,  the  work  being  * 

simjtly  to  line  and  level  the  shaft-  ^ 

ing  in  boxes  already  prepared  and  h 

easily  attached  in  place.  I 

Fig.  171  is  another  form  of  pil- 
lar horse-power  with  pinion  in 

internal  spur-wheel  and   hevel-  I 

gears  above,  the  shaft  passing  S 

through  a  wall  to  the  machinery  i 

in  the  interior  of  tbe  building. 

Fig.  172  is  another  form  of 
colnmnar  horse-power,  adapted 
for  one  or  two  horses.  It  is  one 
of  the  lightest  and  cheapest 
forms. 

The  bead  ia  movable  on  the 
neck  of  the  column,  so  as  to 

direct  the  band-wheel  in  any  radial  direction  from  the 
column  as  an  axis.  It  may  thus  be  made  to  do  duty  with 
either  one  in  torn  of  a  numeronsseries  of  machines  in  a  cir- 


OrerhHtl- 
rod   horae-powpf 

(figure  171). 


r.fi- 
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^^'^gwutoIu'  ^^^^  arrangement  around  the  horse-power  as  a  center,  such 
horeo-powor(Fig.as  a  chaft-cuttcr,  rootcutter,  com-sheller,  cider-mill,  chum, 

uro  17;«).  '  '  7  7  7 

or  what  not. 

The  speed-multiplier  is  an  arrangement  of  spur-gears  and 
pinions  on  the  cruciform  foot-frame,  which  is  anchored  or 
staked  to  the  ground  or  bolted  to  a  floor. 

The  pulley  revolving  in  a  vertical  plane  has  one  advantage 
over  the  horizontal  pulley,  as  it  allows  the  endless  baud  to 
reach  a  machine  whose  driving-pulley  is  much  below  that  on 
the  column,  whereas  the  horizontal  pulley  requires  that  the 
machines  shall  have  a  relative  height. 

It  is  transported  by  sufficiently  elevating  it  to  enable 
wheels  to  be  slipped  upon  the  spindles,  which  are  shown 
projecting  from  the  ends  of  two  opposite  bars  of  the  cruci- 
form frame.  To  one  of  the  bars  at  right  angles  to  the  last 
stated  is  attached  the  tongue  to  which  the  team  is  geared 
for  transporting  the  horse-power ;  or  the  tongue  is  attached 
to  the  rear  of  the  thrasher. 

Tlie  i)ulley -shaft  may  be  prolonged  by  means  of  a  coup- 
ling, so  as  to  penetrate  the  wall  of  a  building  for  the  con- 
veyance of  power. 
Gautreau'g     xhc  foHus  of  uudcr-foot  rods  are  as  various  as  the  over- 

groand-rou  borsc- 

TOwer    (Figare  ii^.ad  arrangements.    In  Fig.  173  the  bed-plate  carries  the 

gearing  and  has  a  pair  of  spindles  for  the  transporting- 
wlieels,  as  in  the  last-mentioned  case.  The  lever  to  which 
the  horse  is  attached  is  locked  in  position  to  form  a  tongue. 
The  conm  cting-rod  leads  to  a  pulley  on  a  small  supplement- 
ary frame. 

Other  forms  of  horse-powers,  mounted  and  unmounted, 
are  shown  in  the  section  which  treats  of  thrashing  ma- 
chines (which  follows). 

The  above  machines,  as  well  as  those  to  which  reference 
has  just  been  made,  arc  constnieted  by  Oautreau,  of  Dour- 
dan,  France. 


Trtaltatths  Es- 
planade det  In- 
validet. 


THRASHING  MAOHINSS,  Thrathing  ma- 

ehitiet. 

Thrasbing  machines  were  iu  great  force  at  the  Exposition. 
The  English  exhibitors  were  thirteen  in  number,  the  Frencli 
still  more  numerous.  There  were  three  from  the  United 
States. 

The  American  style  of  machine  is  not  adapted  for  the  En-    EHHcntiai  dif. 
glish  and  French  markets.    In  both  of  these  countries  the  tuo     American 
straw  is  preserved  straight  and  as  nearly  as  ])ossible  un- SSJcinms""*^****" 
broken,  and  is  usually  trussed  for  sale.    It  is  true  that  great 
quantities,  in  England  especially,  are  merely  tramped  into 
manure  in  the  cattle  yards,  but  the  straw  market  is  an  im-    ^his  of  Btmw 
portant  one,  and  machines  that  beat  it  to  pieces,  as  ours  do,  ^^^j?***"**  "^^ 
are  not  popular,  although  for  feed  it  is  better  after  passing 
through  an  American  machine. 

There  ia  one  main  constructive  ditterence  between  the  ma-  ^  Amoncan  p«g. 

dram  B^'stem. 

chmes.    The   American  dnim  has  spikes  and  follows  the 
fashion  of  the  old  peg  drum,  the  wheat  being  fed  in  end- 
ways, heads  in  front.    The  British  machine  has  flat  beaters,    British  boater 
like  the  vanes  of  a  fanning  mill,  and  the  straw  is  fed  in  flat-  *^'  ™' 
ways,  its  length  extending  across  the  machine,  so  that  it  is 
delivered  comparatively  straight.    The  difference  is  irrecon- 
cilable.   The  American  is  the  more  efftcient  and  rapid  ma- 
chine, as  was  fairly  shown  in  a  test  in  1853  at  Mr.  Alderman  Keivedc^^Eng* 
Mechi^s  farm,  Tiptree  Hall,  Essex,  England.    The  writer  JSg^Jj^j/^'^*  ^'•• 
accompanied  the  American  machine  to  the  spot.    As  long 
as  the  important  market  for  straight  straw  exists,  the 
American  peg-drum  system  will  be  unpopular  for  large- 
sized  machines. 

The  same  remarks  apply  to  the  French  machines  and  sys- 
tems of  working. 

In  a  small  class  of  machines — those  run  by  hand  or  by  one  machtoS^^  *wHh 
or  two  horses — the  peg-drum  system  is,  however,  found  in i>®g*irum9. 
England  and  France,  the  thrashing  being  generally  done  in 
small  quantities  at  a  time,  the  straw  being  used  for  feed 
or  for  litter,  the  former  principally. 

In  the  South  of  Europe,  Egypt,  and  Mexico — all  of  which ,   „    Machines 

I  /.  -r^       ^.  for  Sou  t  belli  Eu- 

are  purchasers  of  Engbsh  machines— the  peg-drum  system  rope,  Africa, etc.; 

is  much  the  better,  as  the  straw  stands  in  place  of  hay  for 

feeding  horses  and  cattle.  Meadows  are  practically  unknown 

in  many  Mediterranean  countries.    It  was  also  remarked  to 

the  writer,  while  in  Paris,  by  a  Bussian  proprietor,  that  the    For  nusaia. 

American  system  was  the  best  for  their  country,  as  the  more 
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rArmsiiiff  ma- tiie  straw  was  bruised  the  softer  it  was  for  food  and  the 
quicker  it  rotted  when  spread  in  the  barnyard. 

stmwbiiratog  Ransouies,  Sims  &  Hca^l  have  an  attachment  to  their 
will^s,"'t!inia  &.tbrasliiiig  luachiue  for  Spain,  Italy,  Egypt,  aud  Mexico  by 
which  the  straw  is  chopped  aud  bruised  aa  it  comes  from  the 
thrasher.  The  result  is  to  assimilate  the  straw  to  the  eon- 
ditiou  obtained  by  the  old  process  of  tramping  out  the  grain 
by  driving  cattle  over  a  flooring  of  sheaves  or  by  the  sled 
(the  trWttluvt  of  the  Bomans),  still  used  in  every  country 
bordering  upon  the  Mediterranean. 


Fig.  174.— Sattd  Iknuhing  machine.     Toner  4-  Fill,  ViM,  FraHee. 
Fig,  174  shows  a  French  hau4lpower  thrasher,  maile  for 
160  fr.    It  has  a  peg-drum  andnncleaniug  apparatus.    The 


FlO.  175. — Frnek  \-kone-pomer  (iragfer. 

Speed-multiplying  gearing  shows  clearly  at  the  side,  and  the 
results  of  the  operation  sUde  down  the  inclined  grating,  the 
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wheat  and  much  of  the  chaff  falling  through  the  interstices,  ch^**^^^^ 
The  casing  of  the  machine  is  of  sheet-iron.  Frenchi-horse- 

°  power    thnwner 

Fig.  175  is  a  power  machine  of  small  class,  the  horse-power  (Figure  i76). 
being  adapted  for  one  horse  or  two  ponies.  It  thrashes, 
separates  the  straw,  fans  away  the  chaff,  and  sacks  the 
grain.  It  is  light,  cheap,  easily'  placed,  and  requires  but 
moderate  force  to  operate  it.  The  duty  is  40  to  50  sheaves, 
of  10  kilos  each,  per  hour. 

The  principal  portion  of  the  raultiplying-gearing  stands 
by  the  thrasher. 

Fig.  176  is  a  still  larger  sized  thrasheri  for  two  or  three,. French  porto- 
horses.    The  thrasher  is  mounted  on  a  cart  and  has  the  moanteti  hone- 
grain  cleaning  and  bagging  arrangements.  The  horse* power  i70). 
is  mounted  upon  a  truck,  and  on  the  top  of  the  column  is 
the  band-wheel.    The  framing  of  the  machine  is  of  iron  and 
the  casing  of  sheet-iron. 

The  beaters  of  the  drum  are  on  the  English  principle  to 
conserve  the  straw. 

It  is  made  by  Gautreau,  of  Dourdan,  as  is  the  previous   Gantreao. 
example. 

The  powerful  machines  of  large  class  are  usually  driven  by 
portable  engines,  both  in  England  and  France,  the  agricul- 
tural engine  being  much  more  commonly'  used  in  those  coun- 
tries than  with  us.  The  machines  shown  in  Figs.  175  and  French  type  of 
176  are  not  closely  like  any  out  of  France,  but  with  their  "^^**"''*- 
larger  machines  the  French  follow  the  Englisli  model,  and 
consequently  they  are  both  unlike  our  own. 

'  Fig.  177  shows  Euaton,  Proctor,  &  Co.'s  thrashing  ma-  in?raachiic(Fig^ 
chine  of  large  size.    Machines  of  this  class  do  their  work^^^^^'p-    ^ 
well,  take  a  good  deal  of  power,  are  very  heavy  and  clumsy,  t"^.  &  ^'o- 
but  deliver  the  grain,  chaff',  straw,  tailings  in  good  sepa- 
rated condition,  and,  what  is  unusual  with  us,  sort  the  sound 
grain  into  several  different  qualities.    They  are  not  rapid, 
but,  to  express  it  in  few  words,  are  ponderous  and  effective. 
The  weight  of  the  large  class  of  machines,  such  as  repre- 
sented, varies  from   6,600  to  8,680  lbs.  avoirdupois!    It,       ^^^  o^^ 

'  -  heavy. 

rather  astonished  some  of  the  manufacturers  during  the 
trial  at  Mr.  Mechi's,  before  mentioned,  when,  an  inciuiry 
having  been  made  as  to  the  weight  of  the  American  ma- 
chine, the  writer  lifted  one  comer  of  the  machine  by  raising 
one  wheel  from  the  ground.  Yet  the  machine  had  justflcicncy^SfAmer- 
thrashed  and  cleaned  448  bushels  of  barley  in  6  hours,  iji  the  ISSShiSl^''^^**^ 
presence  of  150  persons,  and  had  done  it  better  than  any 
English  machine  was  then  capable  of  doing.  The  London 
"Times,"  in  its  issue  of  the  next  morning  (in  November, 
1853),  mentioned  the  work,  its  editor,  Mr.  Mowbray  Morris,  mo^JL*^''^^™^ 
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Thrailiiag  ina- 


«ncb    poTta- 
nli.ll'     bow- 
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havinp  been  present,  and  spoke  of  the  American  ma«biiie^|^/^|™**"!'''"^ 
in  the  highest  terms. 

A  gang  of  men  stands  on  top  to  handle  the  sheaves,  ud-    Uodn  of  feed- 
tie  the  bands,  and  fee«l  the  grain.    So  customary  is  this  maobineg. 
method,  which  seems  clumsy  and  unhandy  to  us,  and  so 
daDgerous  is  it,  that  the  manufacturers  are  now  all  com- 
pelled by  act  of  Parliament  to  provide  a  drum-guard  to  pre-    Dnun-gnuud, 
vent  men  from  falling  into  the  mouth  of  the  mncliine. 


Fig.  177. — Finl-clan  ihra«her.    Button,  Procloi;  cj-  Co.,  lAnootn,  England. 

The  trial  of  thrashing  machines  took  place  at,  the  Enpla-  ^^J^^^ 
node  des  Tnvalides,  on  August  5.     We  gained  no  laurels  on  ^'."""^ 
this  occasion.     Our  machines  were  not  managed  by  parties 
familiar  to  the  work,  and  the  general  statement  made  above 
a;!  to  the  prejudice  against  the  spiked  drum  met  us  here. 
The  jury  was  principally  French,  and,  of  course,  acted  upon 
its  judgment  of  European  requirements  in  such  machines. 
Onrsdiil  not  suit  the  country,  though  there  are  places  in 
Europe  where  they  might  be  successfully  introduced;  not  at 
present  among  French  or  English  farmers- 
Circumstances  being  as  they  arc,  it  would  be  unprofita- 
ble to  go  into  any  detailed  description  of  the  interior  of  the 
uiai-hines,  and  it  would  not  be  advisable  to  occupy  room  in 
illustrating  our  own  machines  in  a  report  addressed  to  our 
inm  people. 

Our  exhibitors  were  Case,  of  Racine,  Wisconsin,  Farquhar    onreii 
of  Vork,  Pa.,  and  Taylor,  of  Westminster,  iU\. 

There  are  soine  special  features  of  the  English  thrashers 
which  are  worth  a  notice. 

(l^rard,  of  Vierzon  (CAer),ha8introducedastjleof  beater^  ^^*w 
with  oblique  open  slots,  which  is  claimed  to  give  an  excel- 
lent result  both  in  reaiieet  of  conservation  of  the  integrity 
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*-  of  the  straw  and  the  cleanness  of  the  removal  of  the  grain, 

without  hreaking  the  kerDcl.    The  direction  of  the  ohlique 

etots  is  alternating  od  the  successive 

beaters, and  tliedrum  is  a  compromise 

between  teeth  and  smooth  beaters. 

■lotted  \//      ^^vj^sv^      \\/  It  api)eaT8  to  have  merit  aa  »uvh. 

An  apparatus    Las  been   ai>plied 

I  for  cutting  the  bands  of  sheaves  and 

*  feeding  tliem   thus  loosed   into   the 

throat  of  tbe  machine  by  mechanical 

meutis. 


Fig.  17S.—Obliqae.iU>tted  beattrjor  thrtuKer$.    Girard  ^  Ftlt,  Fierson,  Awtoe. 

fif^Serii'**^     For  cutting  the  bands  three  revolving  steel  diaks  with 
serrated  edges  are  tixed  in  a  convenient  position  under  the 


Fio.  179. — Band-tuttitiu  and  ielf-/eeding  apparatas.    MamliaU,  Sone,  i(-  Co.,  Gafn*- 
horotHjl:,  Laijland. 
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fbed-board  and  project  throngh  it;  these  run  in  opposite ^^^T'*"'* ™^ 
directionB,  and  overlap  each  other.    The  feed-board  is  con- 
structed in  tvo  parte,  the  upper  portion  being  fixed  on  a 
hinge,  with  stutable  springs  between  it  and  the  lower  board,  i^f*""^'  *'"' 
The  attendant  picks  np  the  sheaves  with  an  ordinary  fork 
or  by  hand,  and  drops  them  on  the  lower  edge  of  the  upper 
board;   the  weight  of   the  sheaf  compresses  the  spiral    suid-catier. 
springs,  ami  so  allows  the  band  of  the  sheaf  to  come  in  con- 
tact with  the  projecting  revolving  disks;  these  cut  the  band,    <Fi«uram.) 
and  allow  the  sheaf  to  fall  forward  ou  to  the  lower  board, 
where  it  is  carried  on  to  the  feeder  by  means  of  revolving 
prongs. 

When  the  feeder  is  required  to  work  on  loose  grain  that 
is  not  bound  in  sheaves,  the  belt  driving  the  disk-spindles 
is  taken  off,  and  the  npper  board  is  fixed  in  its  highest  posi- 
tion by  means  of  a  handle  and  screw,  and  thus  becomes  a 
rigid  platform  for  the  grata  to  pass  over. 

The  mechanical  feeder  consists  of  a  revolving  barrel  fit-  f-oae^'''"'"*' 
ted  with  spikes,  arranged  in  proximity  to  the  lower  feed- 
board.  As  the  loosened  sheaves  &11  on  this  board  they  are 
carried  forward  to  the  revolving  roller  by  means  of  a  series 
of  revolving  prongs,  which  deliver  the  grain  within  reach 
of  the  spikes.  It  is  then  carried  along  towards  a  line  of 
oscillating  forks,  which  spread  it  out  evenly  in  its  i>a8sage 
to  the  thrashing-drum.  These  oscillating  forks  are  readily 
adjustable  to  sa't  varying  descriptions  of  grain. 

Price  of  the  attachment,  with  band-cutter  complete,  £25.    Prto«- 

Price,  without  baad-cntter,  £20. 


BnatoiL    PioC' 

tor  &  Co. 


Fig.  im.—Auttmatie  feeder.     ButtoH,  Pnetor,  f  Co.,  Unooln,  England. 

The  automatic  feeder  of  Boston,  Proctor,  &  Co.,  of  Lin- 
cob,  England,  is  shown  in  Fig.  180.    Like  that  before  men- 
12  p  B ^VOL  5 
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AiSr"**^  ""'  t'oned,  it  is  dealgned  to  replace  mechanically  the  hand  op- 
eration of  feeding  the  grain  to  the  machine. 

feeder'*'''™"'''     ^^  ^^  placcd  traDsvcrsely  above  the  machine,  and  imme- 
diately above  the  dram ;  the  wooden  cover  has  an  opening 

t,^i  c^  ^*™-  which  forms  a  hopper  for  the  entrance  of  the  straw.  The 
apparatus  consista  principally  of  a  namber  of  parallel 
shafts  with  backwardly-curved  spikes,  which  engage  with 
each  other  without  coming  in  contact.  The  first  spiked 
shaft  catches  the  straw  and  passes  it  to  the  next,  and  so  on 
from  one  to  another  till  it  arrives  at  the  drum. 
(FiKoreiso.)  The  spikes  of  the  last  shaft  work  between  aaeriea  of  strip- 
ping teeth,  which  prevent  the  straw  trom  being  carried  back. 
The  safety  apparatna  consists  of  a  spring-board,  which 
forms  the  bottom  of  the  hopper,  and  yields  to  any  unusual 
weight,  so  that  if  a  person  or  any  othei'  heavy  object  tum- 
bles into  the  machine  the  yielding  of  the  board  draws  upon 
a  rod  and  disengages  the  driving-pulley.  The  same  effect 
is  produced  by  putting  in  an  unbound  sheaf,  as  the  spikes 
of  the  first  roller  press  it  down  upon  the  yielding  board,  the 
object  being  too  large  to  pass  the  throat. 
Fig.  181  is  a  plan  view  of  the  apparatus. 


Fio.  181.— Planofiafetji-feader.  Button,  Proctor,  f  Co.,  Uitooln,  England. 

3tr»w-«ieT»ttm.  Straw -elevatOFS,  or  stackers,  act  upon  a  similar  principle 
to  the  American,  but,  instead  of  being  mounted  upon  the 
tail  end  of  the  machine,  and  taking  the  straw  &om  the 
straw-carrier  direct  (much  the  simpler  plan),  the  European 
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Straw -Htacker  is  motintcd  on  its  own  running-gears,  and  liaa  ^  ™™«**n*  "» 
a  hopper  to  catch  the  falling  straw,  and  a  traveling  endless 


FiO.  l>SLStnK-*Uicker,  rigged  for  mm.     Manliall,  Swu,  4-  Co.,   Oaintbonmgk, 

England. 
spiked  carrier,  which  elevates  the  straw  and  drops  it  upon 
the  rick.  m^^'-^""' 


Flo.  1S3.— Anitf^laeJbr,  faUed.     JftHtkOI,  Stmt,  f  Co.,  OiOiuborwtgh,  Bag- 
land. 

The  one  shown  in  the  illustration  is  made  by  Marshall, 
Sona,  &  Co.,  of  Ofunsborongh,  England,  and  is  in  two  hinged 
sections,  the  lower  one  of  which  is  hinged  to  the  wagon 
and  the  upper  one  to  the  lower  portion.    For  traveling  or 
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^^2j™""»"«- storage,  the  upper  one  folcls  over  and  rests  flat  upon  the 
lower  section,  the  latter  lying  horizontally  upon  the  wagon. 
sii«w-Bt«ciier.  The  illustrations  show  it  as  rigged  for  use,  and  folded,  re- 
M«nt*ii.  soMspectively;  the  degree  of  elevation  is  according  to  the  re- 
quired height  of  the  stack.    A  special  horse-power  may  be 
(Figiir»iB2,i88.>  used  to  mn  the  straw-elevator,  and  is  shown  alongside  of  it. 


strew-rtMker.     When  folded,  Fig.  183,  the  highest  part  is  not  over  8'  high, 

(Ficura  1B3.)    and  it  may  be  run  into  any  ordinary  shed.    Ite  capacity  for 

elevation  is  from  25'  to  28'  for  the  different  sizes,  and  the 

prices  are  £45  and  £43,  respectively.    It  will  deliver  at  any 
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angle  within  a  certain  range  of  a^uetment.    It  may  1^  jm2J"**^  "* 
driven  from  the  thraeher,  and  ia  so  ordinarily ;  the  special 


FiQ.  18&.—Stcti07i  of  ilraw-burning  engfnt  furnaet.     Jtatwome*,  Simt,  f 
Send,  Jptwkk,  England. 


Fio.  1B6. — Straw-hitmittg  «ngt»e.    JIomomm,  Sinu,  ^  Head,  Ipndch,  En- 
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'21"**'* "^ *it>''^PO"^®'^  being  desigDed  to  drive  it  when  using  it  for 
elevating  eheaves  or  tiay  for  stacking. 

Horse-power,  with  haoltng-wheels,  £7  17s.  Qd. 

Horse-power,  without  hauling-wlieels,  £7. 

4,^SIIiT«u!^-     EanaomeB,  Sims,  &  Head,  of  Ipswich,  England,  have  an 

butniDg  engiaB.  agricultural  engine  {Fige.  186, 186)  adapted  to  bom  straw, 

(FigontUMw.)  cotton  and  com  stalks,  reeds,  sagar-oane  leftise,  or  sedge 

grass  (as  well  as  coal  or  wood). 


Fio.  187. — Straw-fed  poriabte  engint,     BumIoh,  Pnxiior,  ^  Co.,  Lincoln, 

England. 

BuHine's     There  are  many  parts  of  the  United  States  where  fuel  of 
(Dgine.  '  this  kind  is  abundant  in  the  field,  and  where  ordinary'  fuel 

is  distant  or  expensive. 
(Fign««i8<i,iM.)  The  apparatus  for  feeding  the  engine  with  straw  is  self- 
acting  and  driven  from  the  engine  by  means  of  a  strap.  It 
can  easily  be  disconnected  from  the  boiler  and  the  ordinary 
fire-door  substituted  in  its  place  in  cases  where  it  may  be 
expedient  to  bnm  wood  or  coal. 
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Steam  may  be  gotten  up  with  straw  as  easily  as  with  any  j^j^J'"'*'^  ""■ 
other  combustible  by  attaching  a  handle  to  the  feeding- 
rollers  and  taming  them  by  hand  instead  of  steam  power.  ^fgJS^^j^JSal 
One  man  only,  it  is  stated,  is  necessary  to  feed  the  straw  ,pjp„„ig5^,g^, 
into  the  machine. 

The  average  consumption  of  straw  is  about  four  or  five 
times  the  weight  of  that  of  coal,  and,  according  to  experi- 
ments made,  about  8  or  10  sheaves  of  straw  are  required  to 
thrash  100  sheaves  of  wheat 

A  nambei-  of  these  engines  have  been  at  work  in  Russia 
and  other  coaDtries  buming  straw ;  they  have  also  been 
ufled  in  Egypt  with  cotton  stalks  and  in  India  with  indigo' 
refuse  as  fhel. 

Other  machines,  snch  as  that  of  Boston,  Proctor,  &  Co.,    siraw-bnniiiii 
operate  simply  by  stoking,  having  no  automatics  feed.    Such  ™^*'    ,„ 
is  shown  in  Fig.  187, 

HuUers  for  clover,  lucem,  sainfoin,  minette,  and  similar   cioTw-hiiner. 
seeds  are  made  with  single  or  double  cleaners,  the  latter 
patting  the  seed  and  chaff  a  second  time  under  the  influ- 
ence of  the  blast. 


Fia.  iS8.—BulUr  for  olowr,  tuoem,  and  tainfotn  ued.    Broiiiiot  f  Co.,  Vim-ton,  tiwuie. 

The  machine  has  two  beating-drums,  brought  into  very 
carefh>  and  adjostable  apposition,  whi<ji  rub  the  seed^head 
effectively  between  the  intimately  associated  sur&ces.    The 
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^^«**»v  •»«■  cleaning  is  done  by  two  &ns,  which  act  successively  on  the 

grain  while  it  passes  over  a  series  of  shaking-riddles. 
GioTerhoUer.      The  machine  is  driven  by  a  4-horse-power  engine. 

AgricQltiina  AGMIOULTUBAL  SN0INB8, 

englnot. 

These  were  considered  in  the  class  which  included  steam- 
engines  (Glass  54)  and  not  by  the  jury  in  agriculture. 

Some  of  the  portable  engines^  however^  are  described 
under  ^'  Steam  Culture,"  pages  66-79.  Many  of  the  engines 
adapted  to  steam  plowing  may  be  utilized  at  other  times 
for  the  purposes  of  thrashing,  pumping,  sawing,  etc. 


TrtdUatlkBBt- 
planad§  dst  In- 


0RAJN-OLBANEE8.  Orai»-«2«anm. 

The  French  have  an  excellent  line  of  machines  for  win- 
nowing, screening,  and  sorting  grain  and  seeds,  and  have  a 
great  need  of  them,  for  several  reasons. 

They  frequently  sow  and  harvest  two  crops  together,  such  ^'J^^  "!**iif 
as  oats  and  vetches  (tares)  for  instance,  and  then  sort  the  ohhiea. 
thrashed  results. 

The  crops  seem  to  be  more  harassed  by  weeds;  the  com- 
mon red  poppy,  the  wild  vetch,  and  cockle  seem  to  be 
ineradicable  from  the  wheat.  A  weed  known  as  crescute  is  WeedB  of  field 
is  also  a  great  pest  in  the  clover,  as  it  ripens  at  the  same  time  ^^^' 
and  the  seed  is  so  nearly  of  the  same  size  and  gravity.  It  is 
perhaps  rather  a  local  nuisance,  as  the  complmnts  of  it  were 
only  occasionally  heard,  like  the  wild  onion  of  Virginia, 
which,  like  the  crescute^  requires  specially  constructed  ma- 
chines to  remove  it 

The  methods  of  harvesting  are  somewhat  slovenly^  The  ifode  of  bar- 
crops  cut  with  the  sickle,  cradle,  or  scythe  lie  upon  the 
ground  to  cure,  and  the  result  is  that  stones  and  clods  of 
dirt  are  very  numerous  in  the  thrashed  grain.  Even  the 
mode  of  thrashing  increases  the  quantity  of  this  foreign 
matter,  for  it  is  largely  done  in  installments  on  the  soil  floor 
of  bams  and  sheds. 

In  the  French  machines  are  many  i>eculiarities ;   while  i^^^f^.2^ 
some  of  the  machines  act  upon  principles  and  by  methods  mAohineo. 
familiar  to  us,  others  employ  methods  very  diverse  from 
ours. 

Their  names  are  as  various  as  their  kinds,  and  suggest,  ^^^  ^^ 
with  truthfulness,  a  greater  diversity  of  operation  and  con- 
struction than  is  to  be  found  in  tMs  dass  of  machines  in  the 
United  States. 

The  names  indicate  the  construction  or  purpose, 


Tarare Blast-fiKimiiig-miU.  Franoh  lndlo»- 

Agf^eOeur Snotion-drafk  fm-milL  ♦^'^ 

Nettaifeiur Gleaner. 

Ottfeur Sifter. 

Trieur Sorter. 

iS^^terreur Stone-remover. 

^motteur Clod-remoyer. 

DtoiMur Separator. 

Then,  again,  a  whole  line  of  machines  is  to  be  found  in 
the  extremely  interesting  series  made  by  Eignette,  of  Paris,. 
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Grain<iuan0rt.  specific  machines  for  operating  in  certain  ways,  upon  cer- 
tain grains,  or  combining  certain  principles  of  action. 
chtoST^^^m*^     The  combined  machines  bear  the  following  names,  which 
nette.  are  descriptive : 

JS^pierreur-irieur,  i  Cribleur-iupirateur, 

OHbleur-^pierreur.  Tarar§-^upirateur, 

Chrihleur-iupirateur'trieMr.  \  CHbUur-trieur-4ivUeur, 

These  may  be  readily  understood  by  collocation  with  the 
terms  above. 
cuMiiioation.      To  Summarize,  the  machines  may  be  described  as  acting 
by- 


Blast. 
AspiratioD. 
Qradnated  sieve. 


A^jtiBtable  cylindrical  sieve. 
Perforated  and  dented  plates. 
Percussion. 


These  distinctions  cannot  be  strictiy  maintained  in  tbe 
arrangement  of  the  examples  following,  as  several  of  the 
special  contrivances  enumerated  are  sometimes  found  in  the 
same  machine. 

Machines  used  Another  class  of  machines  consists  of  cleaners  used  in 
with  a  nm  of  Connection  with  grinding  mills,  for  cleaning  the  grain  by 

an  apparatus  placed  between  the  wheat'-hopper  and  the  ron 
of  stones.  Several  machines  of  this  character  were  shown, 
and  in  three  cases  were  associated  with  devices  for  damping 
the  grain,  to  assist  in  the  operation  of  removing  the  bran. 

French  exWbi-     The  French  exhibitors  of  this  special  feature  were — 

tors  In  the  latter 

class.  Adolphe  Vfeve,  Avignon  ( Vaucluse). 

Bose  Fr^res,  Poissy. 

Bebel,  Moissac  {Tam-et-Oaronne). 

These  machines,  however,  bring  us  within  the  class  of 
milling  (Class  52),  and,  as  such,  are  outside  of  the  class  (76) 
considered  in  this  report. 

Blast  and  aspi-  Blost  and  ospiratov  machines. 

rator  machines. 

In  winnowing  machines,  or  inning  mills,  the  type  pre- 
vailing in  the  United  States  is  quite  common  in  France,  but 
in  addition  to  these  is  an  excellent  form  of  machine  which 
works  by  aeration  instead  of  blast  (tarare-a^rateur). 
Aspirating     One  fonu  of  this  is  shown  in  Fig.  189,  a  machine  exhib- 
^^^'        ited  by  Giraidin,  of  iStampes,  France. 
(Figure  180.)        The  parts  indicated  by  letter  in  the  cut  are  as  follows : 

bf  wheat-hopper.  a,  air-passage. 

g,  discharge  of  clean  wheat.  ff,  first  and  second  tailings. 

-<}lnrdin.  o,  aspirating-£ftn.  e,  third  tailings. 

d,  air-regulating  yalve.  e',  yalve-regnlator. 
h,  exit  of  dnst  and  ohafif. 

The  prices  are  from  200  to  350  fr.,  according  to  size ;  in- 
tended for  cleaning  from  300  to  1,600  kilos  (say  10  to  60 
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bnshels)  per  hour,  at  a  driving  speed  of  360  turns  per  min- 
ate  of  the  fan-shaft. 

Another  form  of  the  same  machine  has  an  additional  ap- 
paratus above  for  sifting  out  larger  trash  and  clods  of  dirt. 


Qrain-eUanen. 


Aspirating 
winnower. 


Giraidln. 


Fig.  l89,—j9piratiHg  tnnnawer.    A.  Oirardinf  £tampe»^  France. 

It  is  a  long  shaking-riddle,  over  which  the  uncleaned  grain 
traverses  before  reaching  the  wheat-hopper  h. 

The  grain  passing  down  the  zigzag  from  the  hopper  is    Description. 
scattered  by  the  impediments  in  its  track,  and,  issuing  from 
the  spout,  is  met  by  the  upward  blast  of  air,  which  only 
allows  the  heavier  grain  to  pass  in  defiance  of  the  air  out  at 
the  spout  g. 

The  next  grade  in  weight  tumbles  over  the  edge  of  the 
first  divisional  board  into  compartment/,  and  a  third  grade 
is  carried  by  the  air-current  over  the  second  divisional  into 
compartment /^  The  third  grain,  consisting  of  light  seeds 
and  white  caps,  reaches  «,  while  the  lightest  of  all,  chaff 
and  dust,  do  not  fall,  but  pass  out  with  the  air-current  at  li. 
The  regularity  of  the  air-blast  is  obtained  by  th('  balanced 
valve  d,  which  opens  wider  when  the  speed  is  increased. 

The  machine  has  a  great  deal  of  merit,  and  has  some  re- 
semblance, in  parts,  to  our  aspirating  smut  machines  as 
used  in  mills,  but  is  a  useful  adaptation  of  the  aspirating 
fE^nning  mill  to  the  uses  of  the  farm. 


ChradtLoted  sieve. 


sieves. 


Graduated 


A  British  form  of  machine  for  cleaning  grain  at  a  single 
operation,  and  made  by  Boby,  of  Bury  St.  Edmunds,  En- 
gland, is  shown  in  Fig.  100.  ^ 

The  machine  has  a  wooden  frame  and  a  long  inclined  sieve,  ^n^JiJa^f  ^'^ 
which  receives  at  its  upper  end  the  grain  from  a  hopper.  The 
grain  issues  in  a  thin  sheet  from  the  hopper,  and  first  falls    (Figure  i9o.) 
upon  a  separator,  which  arrests  stones  and  large  trash,  al- 
lowing the  grain  to  pass  down  and  be  discharged  in  a  sheet 
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orain-omitri.  ag  wide  as  the  inclined  sieve  beneath.  Thia  sieve  receives 
a  longitudinal  agitatiou  by  means  of  a  pitman  ftvm  a  ciank 
on  the  horizontal  axis,  which  is  revolved  by  hand-crank  or 
belt,  B8  the  caae  may  be. 

Bobj's  EngUih  The  longitudinal  wires  of  the  shaking  sieve  are  carefully 
stretched  and  are  spaced  so  as  to  retain  plump  grains  and 
allow  broken  or  thin  grains  to  pass,  and  the  m^bea  are  kept 
open  by  thin  blades,  which  also  rectify  the  positions  of  thu 
passing  grains  and  bring  them  into  parallelism  with  the 
wires  along  which  they  pass  in  their  de«:ent  from  the  stone- 
separator  to  their  point  of  ultimate  discbarge. 


log  mftchbie. 


Fio.  190.— Grain  eltaner  and  ivparaUir.    Bobtrt  BiAy,  BuTy  St.  Edmundi, 
Sngtand, 

The  machine  is  particularly  intended  for  the  cleaning  and 

toi  ■orting  bu-  Sorting  of  barley  for  malting,  and  the  necessity  of  a  perfect 

'*  ■  action  in  this  respect  is  set  forth  in  the  statement  following : 

MrcMurr  con-     1.  It  is  essential  that,  in  advance  of  the  payment  of  the 

»n-  impost  duty  [int«mal  revenue  or  excise  tax]  on  the  steei^ed 

malt,  the  entire  mass  must  be  rid  of  matters  which  produce 

deficient  quantities  of  saccharine  extract. 

2.  It  is  necessary  to  separate  all  light  grains  before  mak- 
ing the  malt,  for  otherwise  they  will  become  too  damp  or 
saturated  in  the  time  necessary  for  the  sutBcient  steeping 
of  the  good  graiu. 

3.  The  thin  or  light  grains  must  be  absolutely  separated 
fVom  the  full-sized  grains  before  making  the  malt,  for  other- 
wise the  thin  grains  pass  unbroken  between  the  rollers  in 
the  process  of  crnabiug  the  plump  grains. 

The  operating  surface  of  the  Boby  sieve  ia  stated  to  have 
six  times  the  area  of  the  usual  rotary  sieve,  and,  the  grain 
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being  spread  over  so  great  a  sarfoce,  each  light  grain  is    orain^uaiun. 
sifted  oat  in  passing  from  the  hopper  to  the  discharge;  in  TbeBobysiere. 
the  rotary  siere  the  acting  snrface  is  only  Rt  the  lower  side,    (Figure  im.) 
estimated  as  only  embracing,  at  aay  one  time,  one-ninth  of 
the  peripheral. 

Adittst^le  culindrical  sieve.  AAjatuvie  oy- 

"^  '^  llndrlctl  (iove. 

Another  form  of  screen  for  grain  was  shown  by  several 
English  and  French  exhibitors,  the  one  selected  for  illus- 
tration being  (hat  made  by  Penney  &  Co.,  of  Lincoln,  En-   Penney&co, 
gland. 


i^o.  191. — A^jiaiable  rotors  M*wit  (wilh  atme-teparator).    Fentieff  ^  Co., 
Linaoln,  England. 

It  is  made  of  varions  sizes  and  prices,  and  there  are  also  Parpow. 
special  constructions  for  certain  purposes,  such  as  the  clean- 
ing and  grading  of  malt,  the  cleaning  of  pease  and  beans, 
etc.  The  latter-mentioned  articles  require  such  a  very  dif- 
ferent range  of  adjustability  that  the  machines  cannot  be 
economicaUy  made  to  suit  the  wide  ranges  of  work. 

The  machine  can  be  adapted  for  all  species  and  qualities 
of  grains  (within  profitable  limits,  as  stated]  by  means  of 
varying  the  distance  between  the  wires. 

The  cj'lindrica!  screeu  may  be  said  to  consist  of  one  con-  CoDitmcti 
tinuous  wire  spirally  laid  around  the  longitudinal  bars  which 
form  the  skeleton  of  the  screen.  One  of  the  heads  is  ad- 
justable longitudinally  of  the  axis  of  rotation,  slipping 
thereon,  and,  as  it  is  drawn  towards  the  extremity,  the 
spaces  between  the  laps  of  wire  become  larger,  and,  con- 
versely, the  inten'als  are  diminished  as  the  heads  are 
^proached  by  the  reverse  adjustment.  Spiral  springs, 
monnted  upon  the  exterior  rods  as  in  Fig.  191  {ressorts  ex- 
Urieura),  or  within  the  cylindrical  screen  as  in  Fig.  192 
(resaorU  int^i'ieurs)^  keep  the  screen  extended  longitudi- 
nally. 
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The  different  kiada  of  braahes  used  for  cleaning  the 
meshes  of  the  screen  are  shown  in  Figs.  192  and  193. 


RflUrj-  ureen 
w<ih  bnuh;  ex- 
Urior  iprUigB. 


FiQ.  192. — Adjustable  rotary  lareen  (dimtounltd)  (reuorta  txlAieur$).    Pen- 
ney ^  Co.,  Hat!ttl%,  England, 

Begularity  of  passage  through  the  length  of  the  screen 
ia  secured  by  a  spiral  dauge  or  rib  projecting  inward  from 
the  cylindrical  surface,  which  tumbles  the  grain  aloDg  until 


FlO.  193.— ^djMlabb  rotary  fcrecn  (di»nioimW)  (reuorh  tafMeun).    Ftm- 
ntji  ^  Co.,  Linooln,  England. 

it  pushes  it  out  at  the  end.    Dry  and  broken  grain  is  re- 
tarded, wtiile  damp  graiu  is  expedited  iu  its  passage,  the 
rate  being  thus  made  uniform  though  the  condition  of  the 
grain  may  vary. 
De«ription  of    The  macMuc  shown  in  Fig.  191  is  composed  of  two  parts, 
luulisubierota^of  which  the  second    and  lower   has  screeu-opeuinga   of 
"^  greater  interval  than  the  first  part.    It  is  intended  for  grain 

iTigare  isi.)  which  Contains  stones,  ordure  of  vermin,  or  other  matters 
larger  than  the  wheat  or  the  grain  to  which  the  machine  is 
for  the  time  adjusted.  The  stones  and  other  large  matters 
pass  clear  through  the  screen  aud  into  a  spout,  which  ejects 
them  at  the  side ;  the  good  grain  passes  over  the  meshes  of 
the  first  part  of  the  cylinder  and  is  divested  of  the  small 
and  broken  grains  which  pass  the  meshes ;  it  then  itself 
falls  between  the  meshes  of  the  second  portion  of  the  cylin. 
der,  and  ia  discharged  by  a  spout  at  the  end,  while  the 
stones  pass  ou  and  so  to  the  side  spout  as  stated. 


AOBICULTUBAL   IMPLEUBNTS:    COMUIHSIONER   ENIQHT.       191 
The  prices  below  are  for  machines  of  this  description : 


NomlMT. 

Hi 

1 

i, 

1 

1 

1 

a 

1 

m 

406 

toe 

4M 

4m 

508 

TBS 
782 

1.448 

1.752 
1.4i8 

IBM 
1,»06 
hSti 
l.MS 
LT62 
2.  US 

£   f.d. 

IT  10  0 
18    0  0 
S8    00 

se  DO 

F»nc. 

I«W.0« 

ii.OM.oo 

■Kn  1,  2.  3.  4  hare  the  tiro  pwU  »4liiM«d  M  oas  extremity. 
I  K».  S.  S.  7.  8  h&Te  wlliutnitDt*  M  the  reipeotiTe  sitremitlea. 
;  Hot.  1. 10  uv  made  ot  buyer'*  option,  titber  my. 

Packinf;  extra.    Machine  for  working  by  hand-crank. 
Per/orated  and  dented  plates. 

The  riddle-sorter  of  Pemollet,  Paris,  was  shown  in  several 
forms,  some  atlapted  for  the  ordinary  nses  of  the  farm  in 
cleaning  grain,  and  others  for  special  service,  such  as  clean- 
ing green  pease,  young  beans,  lentils,  coffee,  cacao,  for  sort- 
ing different  kinds  of  barley  for  brewers. 

The  machines,  in  some  cases,  are  specially  constructed 
for  a  given  purpose,  but  in  others  the  change  of  the  per- 
forated iron  plates  for  others  of  larger  or  smaller  apertures 
is  sufBcieut  to  adapt  the  machine  to  the  reqiiirc<l  purpose. 


Fia.  l9i.—IiiddU-$orUr.     J.  FenoUel,  ParU,  Franae. 
The  grain  is  placed  in  ihe  hopi>er,  it«  rate  of  feed  depend-    DeKriptm 
ing  upon  the  slide  in  the  bottom.    An  oblique  spout  con- 
docts  the  grain  fairly  within  the  rotating  cylinder,  whose 
four  compartments,  being  clothed  with  punched  iron  screens 
of  different  apertures,  sort  the  different  kinds  and  drop 
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orai»-ctsttnen.f;i^^j^  juto  1)0X68  beneath.     The  respective  screens  have 
round  holes  of  different  sizes,  or  long  holes,  to  detain  or  to 

Peraj^et'8  rid-  allow  to  pass,  as  the  case  may  be,  seeds  of  varying  sizes  and 
shapes. 

The  prices  and  capacities  of  the  machines  are,  according 
to  size  and  the  number  of  compartments : 


PdOM  and  ca- 
pMiitos. 

Cylinder,  di- 
ameter. 

Lenjgthof 
oylinder. 

Weight 

Work  per 
day. 

Price. 

OmUimeUn. 
65 

65 

Meters, 
1.25 
1.76 

KUoa, 
40 
70 

HectoUUrt. 
35 

60 

Franet. 
110 

Lnrffvr  8is6  r 

320 

The  above  have  invariably  four  compartments.  Larger 
machines,  having  from  five  to  eight  compartments,  with  a 
variety  of  changeable  plates,  sell  at  from  385  to  1,100  fr. 


Maohlnee  with 
indented  plates. 


HaoNfVB 


doable- 
gnin-florter. 


Fonner  prisee. 


Another  class  of  machines,  of  which  there  were  several 
excellent  examples,  introduces  an  entirely  new  feature 
into  grain-cleaners,  namely,  ^^  indented  plates,-'  which  form 
pockets  to  carry  up  seeds  on  the  inside  of  the  cylinder  and 
drop  them  into  a  tray,  which  carries  away  the  seed  thus  seg- 
regrated  from  the  other  contents  of  the  rolling  cylinder. 

The  'indented  plates''  are  sectional  cylindrical  jackets, 
like  the  perforated  covering  of  the  Pemollet  machine  just 
shown,  but  instead  of  holes  they  have  pockets  or  cups,  made 
by  punching  or  drilling.  Specimens  in  each  method  were 
shown,  but  those  indented  by  a  blow  were  preferred. 

As  in  the  case  of  the  PernoUet  machine  and  others  of  its 
class,  the  enveloping  cylinder  had  perforations  in  its  four 
sections  of  varying  sized  apertures,  according  to  the  sx>e- 
cial  work  to  which  it  has  to  be  applied;  so  in  the  case  of  the 
Marot  machine,  the  indented  jacket,  with  its  recesses  facing 
inward,  has  pockets  of  such  size  and  shape  as  to  catch  and 
hold  special  kinds  of  grain  or  of  seeds  which  it  may  be  re 
quired  to  abstract  from  the  mixed  or  foul  mateiial  fed  into 
the  machine, 
action  The  double-actiou  grain-sorter  of  Marot,  for  removing 
from  the  wheat  not  only  round  grains  of  all  sizes,  but  also 
the  barley  and  the  oats,  has  been  familiar  to  the  French 
agricultural  public  since  1858. 

In  1860  it  obtained  the  gold  medal  at  the  Concours  G^n^- 
ral  at  Paris }  in  1867  the  first  prize  at  the  Paris  Exposition 
and  at  Billancourt;  and  more  than  60  first  prizes  in  the  pro- 
vincial exhibitions  which  followed. 

However  effective  the  machine  might  be  for  eliminating 
firom  the  wheat  casual  grains  of  other  kinds,  it  still  remained 
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impossible  to  separate  the  m^teils  (mixture  of  wheat  and  rye)    oratn-cieanen 
or  the  mixed  barley  and  oats.  ^^^.^  ^^^ 

aorter. 


The  new  Marot  **  grain-sorter,''  Figure  195,  while  preserv- 
ing its  previous  qualifications,  effects  the  last  two  operations 
most  effectively  by  means  of  indented  perforated  plates 
forming  cylinders  around  the  axis  of  rotation. 
13  p  E ^VOL  5 
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The  new  mode  of  Bcreening  compels  the  long  grainH  to 
pass  throagh  round  holes  rqnal  in  size  to  their  diameter,  a 
result  Taioly  sought  until  now,  and  which  can  be  readily 
understood  in  looking  at  the  perforated  cell,  the  entrance 
to  which  is  three  times  as  large  as  the  perforation,  being  in 
fact  fiinnel- shaped. 

It  will  be  well  to  enter  into  a  detailed  statement  of  the 
functions  of  the  different  parts  for  the  better  uuderstauding 
of  the  process  and  operation  and  the  perfection  attained. 

The  giain-sorter  is  composed  of  a  dented  cylinder  inclosed 
in  a  wooden  frame,  which  is  surmounted  by  a  hopper,  T,  and 
in  prolongation  thereof  is  a  doable  inclined  riddle,  agitated 
by  connection  with  a  wheel. 

The  upper  riddle,  g,  retains  all  the  impnrities  and  large 
round  grains;  the  lower  riddle,  g',  allows  passage  to  the  rye- 
grass seed,  small  seeds,  and  refuse,  which  fall  into  a  tray,  A, 
placed  athwart  the  frame. 

The  wheat  falls  off  the  end  of  the  riddle  into  a  hopper,  B, 
and  thence  into  a  spont,  which  conducts  it  into  the  interior 
of  the  cylinder  C.  In  a  centml  position  in  the  cylindor  be- 
neath the  axia^'  is  a  trougli,  11,  in  which  is  a  conveyor,  r,  ro- 
tated by  a  pinion,  i,  from  a  wheel,  t',  on  the  axis  J. 

The  first  part  of  the  cylinder  C  ia  studded  with  indenta- 
tions (concave  interiorly,  but  not  perforated),  as  shown  in 
Fig.  1!)6,  which  is  a  portion  of  one  of  the 
phites. 

Thesedepressious  are  of  such  diameter  til  at 
the  wheat  and  round  grains  may  lodge  in 
them,  and  in  the  movement  of  the  cylinder 
their  contents  are  Ufted  and  dropped  into  the 
trough  B,  while  the  barley  and  oats  are  pre- 

vented,  by  their  length,  from  lodging  in  the 

FioTl^e^^^mtited  cups,  and,  following  the  slope  of  the  cylinder, 
plaif  (as  tued  (n  are  discharged  at  the  opening  o,  at  its  mid- 
cgHnder  C).         length. 

Thewheatand  round  grainSfCarried  up  the  cups  andcaugbt 
in  the  trough  R,  are  carried  along  by  the  conveyor  f,  and  fall 
into  the  cylinder  through  an  opening,  s,  at  a  point  beyond 
the  discbarge,  o,  of  the  oats  and  barley.  Here  they  come 
under  the  action  of  the  second  part  of  the  cylinder,  the  inner 
surface  of  which  has  depressions  of  smaller  diameter,  suit- 
Able  for  carrying  up  the  round  grains,  such  as  tares,  but  re- 
jecting the  wheat.  The  tares,  etc,  are  dropped  into  the 
trough  R',  which  is  a  continuation  of  B,  and,  being  pushed 
by  lie  oouveyor,  are  forced  out  at  the  end  and  led  by  a 
.qMat  (not  shown]  into  the  box  1. 
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The  wheat,  deprived  of  uats,  barley,  and  round  fprains   o™n-ij(«mm. 
(tares,  mustard,  rape,  etc.),  follows  the  slope  of  the  cylinder   jfirot*  grafa- 
to  the  point  t,  where  it  foUs  into  the  oylinder i''.    It  pusseB"""- 
backwani  along  the  whole  length  of  the  cylinder,  pashed 
by  the  helicoidal  wings  which  form  a  conveyor  on  the  peri- 
phery of  cylinder  C. 

At  the  point  w,  beneath  the  place  of  first  entry  into  the    Mode  ot  open- 
cylinder,  the  wheat,  with  some  other  grains  

not  yet  eliminated,  falls  into  cylinder  C",   ( 

which  eonsiat«  of  plates  both  dented  and  I 

perforated,  concavity  inward.     The  grain  is  |  ftS^tK^**^ 

caught  iu  the  cups  and  carried  up,  and,  while  [ 

the  diameter  of  the  holes  is  not  sufficient  to  j 

allow    good    wheat  to   pass,   tbe    shrunken 

gTMua,  cheat,  rye,  i:>'e-grass  seed,  eto.,  pass  1 

through  the  openings  indicated  by  the  lowerj^Q,  j97_  Dt^ied 

row  of  vertical  arrows,  and  fall  upon  the  door,    ami  perforated 

while  the  clean   wheat  is  discharged  at  the    P*"*"-  (■^•'ued 

end  into  box  2.  i-ioflinOm-C'). 

The  sizes  and  prices  of  tbe  machines  are  as  follows :  aiiaudpi 

Naniben.  j  Lenith.  I  Width.   I    "jjJP"    |    Price. 

Xtltrt.   I  UMert.   !  BittoHttn.  '  fVww. 


Larger  machines  formillers are ftom  350 to  1,000 ft-., clean- 
ing np  to  C  hectoliters  (16  bushels)  per  hour. 

Another  machine  is  especially  constructed  for  the  separa- 
tion of  ereicute  from  clover  or  lucent  seed. 


Fta.  198.— Btirley-toTter  for  brtutritt.     J.  Marol  AU4,  NXorl,  Franoe. 

The  machine  for  the  special  use  of  maltsters  and  brewers    j.  Huet. 
lia.-<  substantially  the  same  features  in  the  main,  but,  in  ad- 
dition, it  has  three  circular  riddles  at  the  delivery  end  of 
the  machine,  to  separate  the  barley  into  three  grades  accord- 
ing to  the  diameter  of  the  grains. 

The  object  of  the  separation  is  to  secure  an  even  germi- 
nation, aa  it  is  found  that  the  different  development  or  con- 


196  UNIVERSAL   EXPOSITION  AT   PAE18,  ISra 


*'  dition  of  the  grain  causes  the  sproatiDg  to  be  more  or  less 
iit'BbHiey.  rapid ;  and,  conseqaentlj,  to  mix  different  grades  ol  barley 

18  to  obtain  an  uDeven  quality  of  malt,  as  the  pltunuleB 

and  radicles  are  nnevenly  developed,  iodioative  of  different 

stages  in  the  f^rmeutatioo  of  the  componeuta  of  the  grain. 
,..  The  price  of  a  machine  of  thia  class,  to  clean  27  bushels 

per  hoar,  is  1,050  tr. 
ii   B™in»     The  mixing  of  varions  kinds  of  grain,  which  we  try  to 

avoid,  is  taken  as  a  matter  of  oourse  in  some  of  the  circn- 

lars  of  the  machine-makers  in  France. 

In  the  published  description  of  the  sifting-sortiug-separa- 

tor  (aribkurtrieurdivitevr)  of  M.  Caramua-Maug^,  of  Paris, 

the  following  occurs: 
liinen    lor     "  I  hnve  added  to  my  machinea  &11  the  iDdiBpeniiable  improvemenM 
-^     '        for  the  perfect cleauiug  of  wLeat,  barley,  rye,  and oata,  seing  tliat  these 

dift'urujit  graius  Datiirally  grow  together  Imilange*  etitre  rue)  aod  that 

tlii'.v  nisn  coutaioeil  a  larger  or  amallir  iiiiautity  of  other  long  or  rouiiil 

seeds  [praso,  vetches,  eockle,  cheat,  etc.]" 

Tlie  machine -maker  has,  therefore,  addressed  himself  to 

llie  ordinary  condition  of  tilings,  as  he  seems  to  express  it. 
The  Caramija-Maug^  machine  is  shown  in  Fig.  199. 


Fio.  199. — Sifiins-aOTling-ieparaior.  L.  E.  CaToaiija-Maugc,  Pari*,  Fra»er. 
canmiUa-     jj  acts  in  thc  samc  general  way  as  that  of  Marot,  previ- 
ously described,  but  carries  the  principle  of  separation  to  a 
fuller  extent, 

The  grain  in  the  hopper  on  the  left  passes  through  agate 

and  by  a  tube  to  the  interior  of  the  rolling-screen.    The 

uri  lion     *'""''  s^t't'ou  removes  small  seeds  and  waste  (dicheUi),  and 

then  the  dents  in  the  first  portion  of  the  cylinder  raise  the 

wheat  and  round  grains  and  drop  them  into  the  interior 
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tray,  where  the  spural  blade  drives  them  toward  the  secoud    orain^cUanen- 
section  of  the  cylinder.    The  long  grains,  oats  and  barley,    siftiDg-aortixig 
are  poshed  along  in  the  first  section  of  the  ry Under  until  ™***^^*"*'- 
they  reach  the  exterior  holes,  at  which  they  issue. 

The  wheat  and  round  grains  being  conducted  into  the  sec- 
ond section  of  the  cylinder,  as  stated  above,  tlic  round 
grains  are  picked  up  by  the  dented  surfsice  and  raised  so  as  Maug^.^"^^'' 
to  drop  into  the  second  interior  trough,  wherein  a  spiral 
works  to  thrust  them  out  at  the  end,  where  they  fall  into 
the  box  shown  at  the  right. 

The  second  section  of  the  cylinder  has  portions  of  differ-    Description. 
ing  fineness  of  mesh,  sorting  the  wheat  into  qualities  for 
seed  and  for  market. 

The  result  of  the  operation  is  five  grades  ;  reswling  from  f^^^^^  ^** 
the  left  to  the  right,  they  are  as  follows:  Wasto,  oats  and 
barley,  seed  wheat,  merchantable  wheat,  round  grains. 

One  point  is  more  particularly  urged  by  the  exhibitor  in 
this  case,  as  rendering  his  apparatus  superior  to  others  of 
generally  similar  construction,  namely,  that,  in  other  ma- 
chines (such,  for  instance,  as  that  of  Marot,  shown  iu  longi- 
tudinal section  in  Pig.  195)  the  interior  tray  has  but  a  single  f  Jftd]a8?f„?i*^? 
adjustment  for  height  and  slope,  the  inclination  being  cqua  JSa/^  ^^crcriw?* 
ble  firom  one  end  to  the  other.    It  is  claimed  for  the  Cara-  *^***- 
mija-Maug6  machine  that  tlie  different  character  of  the  ma- 
terial in  the  first  portion  of  the  cylinder  from  that  in  the 
second  requires  different  adjustments  of  the  interior  trays 
and  conveyors.    This  the  Caramija  Maug6  machine  meets 
by  making  the  regulations  of  the  interior  apparatus  of  the 
respective  ends  of  the  cylinder  independent  of  each  other. 

The  necessity  for  this  arises  from  the  fact  that  in  the  re- 
spective portions  of  the  cylinder  the  interior  depressions  or 
pockets  are  of  different  sizes  and  have  a  different  duty. 
Those  in  the  first  portion  are  larger  in  size,  and  have  the 
duty  of  elevating  the  wheat  and  round  grains,  rejecting  the  ^j^^®  **'  ****®^ 
long  grains — oat«  and  barley — which  latter  are  ejected  near 
the  midlength  of  the  cylinder,  while  the  contents  of  the  in- 
terior trough — wheat  and  round  grains — are  fed  into  the 
second  part  of  the  cylinder.  This  second  portion  has  smaller 
dents  or  pockets,  which  serve  to  raise  the  round  grains — 
vetches  and  pease-^rejecting  the  wheat,  the  round  grains 
being  passed  out  at  the  end  of  the  machine,  while  the  wheat 
of  two  grades  issues  beneath. 

In  the  ordinary  double-acting  machine  the  length  is  2.30     capacity    of 
meters;  width,  0.67  meter;  height,  1  meter;  quantity  cleaned 
per  hour,  200  kilos;  turns  of  cylinder,  10  to  12 per  minute; 
weight,  100  kilos ;  price,  160  fr. 
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Another  form  of  machine,  especially  intended  to  remove 
stones  and  clods  from  grain,  is  shown  in  Fig.  200. 

As  many  as  six  or  eight  different  machines,  all  vorktng 
on  the  same  principle,  were  shown  in  the  French  Agricult- 
nral  Annex,  made  hy  several  manufacturers,  but  princi- 
pally by  J.  Hignette,  of  Paris. 


¥ia.  900.— MM«-efearir.     EiffMtU,  Farit,  Franee. 

The  tray  has  a  rocking  motion  on  its  vihratingBapporting 
bars,  the  crank  making  115  tnrns  per  minute. 
'•-  The  grain,  placed  in  the  hopper,  discharges  at  the  lifted 
gate,  runs  over  the  slanting  board  and  into  the  bed  of  the 
tray.  It  is  divided  to  each  side,  and,  as  the  tray  is  pnt^hed 
laterally  back  and  forth  by  a  qnick  motion,  the  contents  are 
sorted  according  to  gravity. 

C  C  are  adjusting-screws  at  the  feet  of  the  frame,  so  as 
to  bring  the  tray  to  a  normal  level  and  distribute  the  grain 
equally  to  each  side.  The  wheat  issnes  at  B,  the  stones 
pass  out  at  O,  the  lowest  point  of  the  tray.  The  adjust- 
ment for  inclination  is  at  H.  The  stones,  being  heavier 
than  the  grains,  resist  the  backward  blow  of  the  oblique 
faces  of  the  central  block,  and  pnraue  their  way  down  the 
slope,  while  the  grain  passes  ont  at  B  B. 

Another  application  of  the  same  principle  is  fonnd  in 
Fig.  201,  where  it  is  combined  with  an  aspirator. 
Aipintoruid     The  aspirator,  working  by  poising,  as  it  vere,  the  grain, 
""""*""*  etc.,  in  the  air,  sorts  the  material  according  to  its  grayity, 
the  lighter  imperfect  grains  and  refuse  lieing  eliminated  and 
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deponted  in  difi^nt  receptacles,  or  discharging  into  the 
open  air  at  different  sponts. 


Agplrntlairi 
lUgueUe. 


A  Statement  of  the  matters  thnn  eliminated  from  wheat 
or  collected  from  the  good  graiu  (stones  having  been  talten 
out  iu  the  vibrating  Btooe-olearer,  i^erreur)  shows  the 
niiture  of  the  work  performed : 

Bad  grain,  spired  grain  (having  a  portion  of  the  husk  at-    ^^^  '"  '" 
tacbed,  known  in  England  aa  white-caps),  oats,  rye,  barley, 
brown  rust,  buckwheat,  darnel  (tyti  grass),  straw,  clods, 
ordure  of  mice,  etc,  weed  seeds,  aod  dost. 

The  machine  is  commended  for  cleaning  wheat  oats,  rj-e,  thtS^iSe!"''' 
barley,  colza,  moBtard,  flaxseed^  sunflower,  rice,  dried  vege- 
tables, hulled  barley  and  grits,  cacao,  cofifee. 

A,  cntnnoa  fi>r  foal  gnin.  i  E,  heavy  wuM. 

V.  oatlet  tat  atoiMft.  P,  aecond  waste. 

D,  wheat  of  aeoond  qnaltt;.  |  B,  air-regalatiug  ralve. 

The  outlet  for  the  best  wheat  does  not  show  in  the  cut, 
being  on  the  other  side. 

Tbe  proportion  and  price  of  a  medium  size  machino  are    sihi. 
as  follows: 

Ungth meten..     3.00 

Width do..-     3.00 

aeighl do....    1.60 

TBiniofpnUaypermmntB 100 

[>Umeterof  pallej meter..    0.40 

Dtliirity,  A  to  V .do....     0.08 

Qoaotit J  cleaned  pel  hour hectoliten. .   10  CipHltj. 

Price francs..  1,200    pHoe. 

Another  form  of  the  machine  has,  iu  addition  to  the  ap- 
ptratna  shown  in  Fig.  201,  a  rolling'Screen  such  as  shown 
in  Pemollet's,  Morot's,  and  Caramija-Maug^'s. 


STSAWOmTEBa. 

Tbe  European  jaclgment  on  Btraw-CQtters  is  nnaninions. 
While  in  the  United  States  we  have  as  many  aa  five  differ- 
ent principles,  eavb  of  whicli  seems  to  be  maintained  aud  to 
prtoriy^Md have  its  admirers,  but  one  kind  seems  to  be  iu  any  favor  in 
u»«i  in  Europe.  jJQpQjjp^  tijjjt.  ID  wlilcli  a  curved  kuifc  On  a  wheel  passes 
with  a  draw-cut  tiansversely  across  the  opening  at  which 
the  straw  is  presented. 
imporunce  of     n.  yfos  the  determination  of  the  jury  in  this  clasa  to  give 

the  stopping  and  J      .■  b 

TOversinB  mo- no  high  commendation  to  any  straw-cutter  which  was  un- 
provided with  the  stopping  and  reversing  motions  conve- 
niently placed,  so  as  to  be  operatable  by  a  man  who  might 
find  Ills  hand  to  be  actually  iu  danger. 
BB  The  English  straw-cutters  were  in  great  variety  of  sizes, 
one  firm — Lowcock  &  Ban* — showing  21  sizes,  at  prices  &um 
52.50  fr.  to  C25  ft. 


Fig.  202.— SirflB-cittter.     BiAnumA  -f  CiomiJer,  Sal/ord,  England. 

*  Fig.  202  is  a  machine  exhibited  by  Richmond  &  Chandler, 
of  Ualford,  near  Manchester,  England.  It  is  furnished  witli 
a  mechanism  for  arresting  the  feed  either  by  means  of  the 
hand  or  the  foot,  and  an  automatic  retrograde  movement. 
The  mouth  has  a  width  of  ISj"  and  a  height  of  5".  An  end- 
less-chain feed  is  employed,  which  delivers  to  the  pair  of 
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xolleiB.    Price,  with  endless  choiii,  £16  2«.    This  is  but  one   *«»wMN>tt«art. 
of  the  sizes  made  by  this  firm. 

Picksley,  Sims  &  Go's,  machine  is  mounted  with  a  slip-  ^^^*^®^'  *™* 
I»Dg-pinion  for  changing  the  length  of  cut  without  changing 
the  wheels,  and  a  mechanism  for  arresting  the  motion  and 
reversing  the  feed.    All  the  gearing  is  covered  in  with  iron- 
caps  and  has  bronze  boxing. 

Corbett  &  Peelers  machine  makes  the  «top  and  reverse  mo-  p^eie.  ^^^^  * 
tion ;  the  Ibrmer  by  moving  a  handle  within  reach  of  the 
feeder,  and  the  latter  by  moving  the  handle  in  the  opposite 
direction. 

Lowcock  &  Ban's  machine  has  a  lever  so  placed  that  a  Barr^^°^^  * 
man  who  finds  both  his  hands  about  to  be  or  being  drawn 
in  can  lean  against  the  lever,  which  stops  the  motion  and 
then  instantly  reverses  it. 

There  was  much  evenness  of  merit  in  the  construction  ^^j^^^^jg; 
and  working  of  the  European  chaff-cutters.    We  had  none^^* 
to  compete  with  them.    The  interest,  in  view  of  the  fact  of 
honors  being  easy  in  the  ordinary  working  parts,  centered 
upon  the  safety  arrangements. 

The  culture  of  maize  is  extending  in  Europe.  In  the  Maijw-onttep. 
Mediterranean  countries  it  is  already  very  large  and  very 
important.  Several  French  and  English  firms  put  up  the 
grand  hach&paiUe  or  haehe-maiSj  specially  for  cutting  corn- 
fodder.  It  has  the  same  general  construction  as  the  ordi- 
nary straw-cutter. 

The  hache-ajanCy  or  furze-cutter,  is  for  cutting  the  prickly  i*n»e.ottttor 
plant  ( Ulex  EurapceiM)^  also  known  as  gorse  and  whiriy  very 
common  in  Europe,  and  sometimes  used  as  food  for  beasts. 
Being  a  woody  spiny  bush,  it  requires  considerable  strength 
in  the  machine,  and  the  rollers  are  so  arranged  as  to  mash 
the  plant  before  its  presentation  to  the  cutter.  It  is  possi- 
ble that  in  some  of  our  less  hospitable  and  mountain  regions 
some  plants  may  be  utilized  in  the  same  way. 

The  machines  made  by  J.  Crowley  &  Co.,  of  Sheffield,    J-  cwwiey  & 
England,  have  Edwards'  patent  safety-lever,  which  controls   sdwards*  aafe- 
aU  the  working  parts  of  the  machine  concerned  in  the  feed — 
the  forward  feed,  stopping  the  feed,  reversing  the  feed,  and 
changing  the  length  of  cut. 

The  mouth  is  of  steel  and  the  feed-rollers  of  cast  iron,  the 
legs  of  malleable  iron. 

A  traveling- web  can  be  applied  in  the  feed-trough,  and 
this  comes  also  under  the  control  of  the  lever,  to  be  stopped, 
started,  reversed,  or  have  its  speed  changed,  as  may  be 
desired. 
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strmv-euugn.      Th©  machine  is  made  of  Tarious  sices,  for  power  or  ftnr 

J.  Crowley  A,  hand. 
Co. 


SlxM  of  mouth. 


Sizes  and  pricoa 
of  machlnea  with 
Edwards*  safety- 
leror. 


ai  by  2|  inches 


inoh0s. 
lOI'by  4#  inohfl 


Price. 

£ 

«. 

d. 

2 

7 

6 

'A 

0 

0 

0 

7 

0 

21  10 

0 

BsTolntioiis 
per  minate. 


900 
200 


Chaff  oat 
per  hour. 


Pounds. 


l,e8D 
6^720 


Galcalated  for  a  %"  length  of  chaff.  The  larger  sizes  only 
have  the  safety  and  controlling  lever.  The  last-mentioned 
size  has  the  feeding- web  and  driving-pulley  complete. 


6BAllf.CBU8BSSS. 

In  Euglaod  and  in  Frauue  there  is  a  large  demand  for  a 
class  of  small  mills  for  roagh-grinding  graiu  for  feed  aiid  for 
cmahing  oil-cake.  These  machines  are  known  in  England 
by  several  names— crushers,  kibblers  (French,  oonauaeurs,  ^G«»t  ni».  of 
aplatisgevrs,  broyeurs,  etc.)-  1'he  machines  vary  in  their  in  Emiuui  u<i 
construction  as  in  theii-  effects,  and  pass  by  gradation  into 
regular  mills  with  bahrs.  The  prodact  is  intended  simply 
for  feed,  and  the  breaking  of  the  cuticle  of  the  grain  is  sub- 
stantially sufficient. 

The  machine  known  in  France  as  the  aptatwaeur  was 
shown  byanomberoffirms;  Fig.  203,  exhibited  by  Bodin,  of 
Trois-Croix,  Beunea,  France,  is  a  representative  machine. 
The  grain  issues  from  the  hopper  in  quantities  regulated  by 
the  feed-wheel,  and  falls  between  the  flat  surfaces  of  the 
two  large  rollers  {0.70  meter  diameter),  one  of  which  is 
driven  by  hand  or  pulley,  while  the  other  is  moved  by  con- 
tact. A  set-screw  regulates  the  distance  between  the  two 
rollers,  and  a  spring  |>ermits  them  to  separate  should  a  stone 
or  foreign  l>ody  intrude  between  them. 


FIO.  S03.— JpIalfcMsr  (graiH-JlaUeiier).     E.  Bodin,  Hcnuei,  France.  ' 

The  work  by  band  is  1.40  hectoliters  (22  gallous)  per  honr;    • 
by  horse-power  or  steam,  5  to  7  hectoliters.    The  weight  of 
the  machine  is  313  kilos ;  the  price,  272  &.  i 

A  smaller  size  for  persons  keeping  one  or  two  horses  is 
sold  at  110  fr.,  and  grinds  11  gallous  per  hour;  and  a  larger 
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Grain-truthtr:  gjge^  wejghiog  500  kilos,  13  pricB  500  fr.,  and  griuds  from  10 
to  15  Lectoliters  per  Lour. 
The  more  common  machine  is  one  which  has  grooved 
rollers  so  as  to  make 
a   rough -grinding    op- 
eratiou.       The   forni.s 
of  these   machines  arc 
very  numerous    within 
moderate  limits,  ami  ihc 
multitude  of  exiiihitors 
and  excellence  of   the 
English  gnin-  machines  show  tlie  ini- 

'^""  '"^'  portance     attached    to 

grinding  grain  for  ani- 
mals in  preference  to 
feeding  it  whole. 

The  grain-crusher 
shown  hy  Richmond  & 
Chandler,  of  Salford, 
near  Manchester,  Eng 
land,  may  be  taken  as  a 
Bichmond  &  specimen.     It  is  ma.le 

ciuDdier.  in  various  sizes,  and  is 

used  for  crusliiiigbeaiis, 

Shandler,  Salford,  England.  f  f  '  .'  ' 

maize,  flaxseed,  or  malt. 


1  y  11 18    0  0 

The  average  gain  in  cnishing 
grain  was  determined  hy  an 
exjierimeut  with  the  omnibus 
horses  of  London,  and  amounts 
to  25  i)er  cent. 

The  "set"  of  the  rollers  is 
regulated  hy  means  of  two 
tbumh-screws  in  front  of  the 
machine,  so  that  the  grain  may 
be  crushed  to  the  required  de- 
gree of  fineness.  The  feed  of 
the  grain  to  the  rollers,  accord- 
ing to  the  force  applied  to  the 
machine,  is  determinetl  by  a 

„., ^ ,       small  regulatiug-wheel. 

IG.  W^.—Bidden'a  oata  and  beang      ^       ,    "         .  ."       „  „.   ,    , 
uhhier.  Matdon  lro«  Worl.-».  Hal-     I"  t^e  machine  of  Picksley, 
rfiin,  KngloHd.  Siins&  Co.,  of  Leigh,  near  Man- 
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Chester,  England,  the  rollers  are  of  different  sizes,  are  each  orainenuiurt. 
driven  positively,  turn  at  different  siteeds,  and  are  cbau-  pickgiBv,  zu=» 
Deled  in  opposite  directions.  *  *^- 

The  "kibbler"  is  designed  for  cracking  oats,  beans,  f™'*  biBH'ni"MS) "* 
maize  for  horse-feed.  Fig.  205  is  Biddeirs  "kibbler,"  ex- 
hibited by  the  Maldon  Iron  Works,  of  Maldon,  England. 
Its  cost  is  £3  3b.  It  is  like  a  large  coffee-tnil),  and  has  re- 
newable iron  plates,  with  capacitj  for  setting  for  various 
degrees  of  fineness. 

Cake  uf  cotton-seed  or  flaxseed  is  an  important  article  of   Oii-oake  m  im 
food  in  English  and  French  farming.    The  oil-cake  breiiker  ^^ii. 
(French,  cancasaeur  de  tourteaux)  has  a  bopper,  into  which 
the  cake  is  slipped  edgewise  and  gripped  betneea  a  pair  of 
spiked  rollers,  whicb  re- 
<Uice  it  to  pieces  suit^able 
lor  sheep  or  beeves.    Euu- 
niog  down  tbe  grating,  the 
du8t    is    removed.      For 

lanitis,    which    require    a  ou-uke  break- 

finer  product,  the  second  *'" 

and  lower  pair  of  rollers  is 
put  into  action.  The  ca- 
pacit.v  is  from  3,000  to  4,000 
lbs.  per  lionr. 

Corbett  &    Peele's   oil- 
cake breaker  makes  0  dif- 
ferent sizes  of  cake  meal,  Corbett*: 
and  has  cleaning-^Kimbs  to 

prevent  adhesion  or  clog-  Fia.  206.— Oil^vitfl  brealey.  Corbett  <f- 
ging  of  damp  cake.      The  ^'^'■^'  Shremhvrg,  Englniid. 

plates  forming  the  bopper  are  made  to  fall  back  to  form  a 
capacious  hopper  for  broken  pieces.  Boxes  receive  the 
broken  cake  and  tbe  dust  separately. 

Klaize  is  largely  grown  in  some  parts  of  France,  but  the   camsheiiera. 
shellera  aie  of  American  models  and  require  no  notice  here. 
Com-shellers  of  English  and  of  Frencb  make  were  exhibited 
at  the  Paris  Exposition.     Com  is  principally  grown  in 
France  for  fodder  only. 


SaeUailUri,tU.  BOOT  WASHEBS.  CUTTEBS.  ASD  FVLPSSB. 

or^^inEiirope     Machinery  for  catting  and  slicing  roots  will  never  have 

fotfi*!.  tlie  same  importance  in  tlie  United  States  that  they  have 

in  Europe,  for  our  climate  of  excessive  changes  ia  neither 

iavorable  to  the  development  of  the  roota  in  summer  nor 

their  preservation  in  winter. 

As  might,  therefore,  be  expected,  European  nations  are 

much  ahead  of  ua  in  the  quantity,  variety,  and  efficiency  of 

their  machinery  for  washing 

roots  and  preparing  them  for 

feeding  to  the  animals. 

Boot-wuhnr.  Th®  root-washer  shown  by 

Bodin,  of  Trois-Crois,  Benncs, 

France,  is  a  sample  of  the 

most  usual  form.    The  roots 

g^^  put  into  the  hopper  at  the  end 

Pig.  WJ.~Bool-fea»k«r.    E.  Bodin,  ar©  tumbled  Over  and  over  in 

£«««.,  *Va«M.  jjjg  ^.^gg_  alternately  in   the 

water  and  out  of  it,  aud  by  rubbing  against  each  other  and 

against  the  bars  of  the  cage,  aided  by  the  agitation  of  the 

water,rub  and  wash  off  the  adhering  soil,  and  are  discharged 

at  the  end  of  the  hopper.    The  machine  weighs  160  kilos, 

Prio*.  and  costs  160  fr, 

PemoUei  ■  The  FOot^washcr  of  Pemollet,  Paris,  is  all  of  iron  except 
the  oaken  Irame.  The  basin  is  of  galvanized  sheet-iron, 
painted,  and  is  readily  reached  for  cleansing  off  the  collected 
soil  by  lifting  the  hopper  and  cylinder,  exposing  the  basin 
to  be  swept  and  washed. 


Fio.  S08.— Koot-tootAn-.    J.  PemoUtt,  Pari*,  FVance. 

The  rate  is  18  to  20  turns  per  minute.     A  helix  in  the 
cyUnder  expels  the  roots.    The  machine  is  made  of  3  sizes, 
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all  of  the  same  diameter  (60  ceotiineters],  but  differing  in  rieoi'»titn.ite, 

,         ..  Poroolln's 

length.  root-iTMlier. 

l-lOmeter 160 

1.50m8ter 200 

a  meters 300 

A  potato-asBorter  was  exhibited  in  the  English  section  by  ^'JJ^'^'"'"" 
Penney  &  Co.,  of  Lincoln,  which  assorts  the  tubers  into 
three  grades — smaUtbr  stock,  medium  for  seed,  and  large  for 


Fio.  203. — Potalo-a»torter.     Penneg  ^  Co..  Linfoln,  England.    Penury  ftCo. 

market.     It  mbs  off  tlie  soil  at  the  same  time,  and  can  be 
o[>emted  by  a  lad. 

The  capacity  of  the  small-size  machine  is  about  1,000  lbs.  capacity. 
per  hoar,  and  thelarger  size  about  one-half  more.  The  roll- 
in?  action  of  the  sieves  prevents  lotlging  of  the  potatoes  in 
the  gratings.  The  sieve  shown  underneath  the  machine  in 
the  cnt  is  placed  there  merely  to  exhibit  its  form  and  struct- 
nre. 

The  prices  of  the  respective  sizes  are  £8  10».  and  £10  10s.   i^™* 

Except  in  the  feeding  of  turnips  in  the  ground  to  cheep, 
roots  are  almost  universally  cut  before  feeding.  The  ma- 
chines vary  in  construction  and  in  the  shape  of  the  slice. 

Some  machines  make  round  slices  by  a  simple  transverse     Bodini  root- 
cut,  the  thickness  depending  upon  the  set  of  the  knife  beyond 
the  plane  of  the  disk  to  which  the  cutters  are  attaclied. 
This  form  is  shown  in  Bodiu's  root^cutter.    The  cast-iron 
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'■  hopper  haa  a  shelring  bottom,  which  keeps  the  roots  ap  to 
the  cutter-disk  to  the  last  piece. 


FlO.  210.— Rool-cHfiiT,     B.  Bodin,  Eennet,  France. 

Pri„  The  weight  of  the  machine  is  70  kilos ;  price,  60  fr. 

HmiiflraiioDs     III  a  inodiflcatioH  of  the  machine  the  round  sections  are 
ent  into  slips  by  means  of  sharp  spurs  projecting  from  tlie 
facp  of  the  disk  a  little  in  advance  of  the  knives,  which 
score  the  roots  so  deeply  that  when  the  knife  shaves  off  a 
section  it  falls  in  slips. 
Another  modification  has  a  toothed  knife  (Fig.  31!^),  as 
Haul  &  Taw- shown  in  the  machine  (Fig.  211)  exhibited  by  Hunt  &  Taw- 
""  ell,  of  EarPs-Colne,  Essex,  England,  and  by  several  other 

manufacturers.    It  adds  5  fr.  to  the  price  of  the  machine. 

Still  another  modification  is  a  form  of  knife  with  angular 
projections,  forming  V-shaped  cutting  edges.  This,  how- 
ever, is  not  80  common,  and  is  more  expensive,  as  well  as 
being  more  difficult  to  griud  and  keep  in  order. 
vsrioDn  forms  Variations  in  the  knives  for  the  purposes  of  feeding  cat- 
tle, sheep,  etc.,  are  foand  in  several  machines,  otherwise 
similar  in  all  features.  Such  machines  are  said  to  rasp, 
pulp,  shred,  mince,  cut  (4minoer,  rdper,  eouper,  etc),  as  t^e 
case  may  be. 
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Fig.  213  shows  the  larger  machine  of  this  character,  hav-  ^J^^"^^ 
ing  a  disk  with  knives  at  each  side  of  the  hopper  (A  *"**f«j^'j5;jj™^"l*" 
effet). 


Fig.  2ll.~ Root-cutter.     Hani  ^  TaiefU,  EarVa-Colne,  England. 


Tia.m.—Tooihtdlcityfeofrool-eutUr.    Bunt 4^  Tawdl, Sattiead,  England. 

Messrs.  Woods,  Cocksedge,  &  Go.  had  a  new  tarnip-cutt«r,    Woodi,  Codu- 
which  cats  the  roots  into  three  distinct  sizes,  and  thos  serves  on^. 
the  purpose  of  three  machines. 

One  of  the  disks  has  a  knife  for  fine  cntting  and  the  other 
for  coarser.  In  the  hopper  is  a  hinged  phite,  which  may  be 
tamed  over  to  either  side  of  the  hopper  in  order  to  conduct 
the  roots  to  the  required  side,  aceordiug  to  the  fineness  of 
cntting  desired.  The  plate  covers  up  one  disk  while  it  forma 
a  sloping  hopper-bottom  to  conduct  roots  to  the  other. 

The  Maldon  Irou  Works,  of  Maldon,  England,  exhibited  ^i^*^^  ^'^ 
a  machine  known  as  a  root- shredder,  the  disk  being  occn- 
14  p  E VOL  6 
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<^  pied  by  a  maltitade  of  tearing  poiatB  in  the  sectors  between 
the  radial  knives. 


Fia.  2l3.~J>ouble-^Hng  root-cutter.   FiduUy,  Slnit,  4-  Co.,  Leigh,  England. 
V      Price :  ,  , 


Kaot4hi«d- 
dsr.  MkldonlroD 


Fia.  ZU.~aoQi-ilirtdatr,     Maldon  Iron  Work*,  MaUcn,  England. 

Cntter  c;11d-  Another  form  of  root-cntter,  bat  not  so  good  as  those  de> 
scribed,  has  cutters  on  the  periphery  of  a  cylinder,  the  pieces 
passing  into  the  interior  of  the  cylinder  either  aa  round  sec- 
tions or  slips,  according  to  the  style  of  the  knives. 
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A  better  form  than  the  cylindrical  is  the  tmncato-conical, 
which  was  exhibited  by  Pinel  File  in  several  sizes : 

6  toothed  knives,  2,000  kilos  per  hoar,  weighing  170  kilos, 
cost  126  £r. 


Via.  215.— Boot-tJutlar.     Fintl,  Thil-im-Ftxin,  Franet. 

4  toothed  knives,  1,000  kilos  pei  boar,  weighing  110  kilos,    phob. 
cost  84  &. 

Fig.  215  shows  more  clearly  the  shape  of  the  knife-cone, 
which,  in  the  present  instance,  has  12  knives. 


Fnuti>oanlc*t 


Fio.  216.— Phitto-aonkal  a 


The  tomip,  beet,  carrot,  or  turnip-radish  are  fed  either 
alone  or  mixed  with  eat  hay  or  straw,  or  with  meal  of  maize, 
beans,  barley,  or  pease. 


Awl«oaHv  rOOD-aOOXJSe  APPARATUS. 


TSo  absolute  statement  can  be  made  of  the  greater  econ- 
omy of  cooked  over  raw  food.  QuestJons  of  tbe  prices  of 
the  food,  of  foel,  and  of  labor  are  essential  elements  in  the 
calculation.  As  food  increases  in  value  and  labor  cheapens, 
food-cooking  apparatus  come  into  use. 
Frenoh   and     Fraucc  Evnd  England  were  the  principal  exhibitors  ia  tbis 

i£un>"amiipa-Uue  of  apparatus.  Beaume  bad  a  light  and  cheap  apparatus 
of  galvanized  sheet-iron  for  cooking  vegetables,  grains,  and 
roots,  with  capability  of  iMJing  used  for  other  domestic  pur- 
poses, such  as  ."lothes-washiug  and  soap-making,  and  which 
may  be  used  for  stewing  fruit  for  canning,  if  made  of  the 
proper  metal. 

Price.  Price,  from  50  to  400  ft.  for  a  capacity  of  from  25  to  500 

lbs.  of  grain. 


Fia.  217. — Porlablt  ooobing  opporahM.     L.  Btauma,  Soulognt,  Rmtet. 

CookiM  kpi«-  Another  form  was  exhibited  by  A.  Fouch6,  of  Paris.  It 
{Figimsis.)  is  made  of  sheetriron  or  copper,  and  is  suspended  on  posts 
rising  from  the  sides  of  the  furnace.  When  at  work,  the 
bottom  of  the  caldron  fits  within  the  top  ring  of  the  fire-box, 
cleats  on  the  vessel  resting  on  the  rim  of  the  section  beneath. 
When  the  caldron  Is  to  be  discharged,  it  has  first  to  be  lifted 
clear  of  the  furnace.  This  is  done  by  means  of  the  bail,  cams 
on  which  raise  the  axis  of  suspension  of  the  caldron,  and  it 
may  then  be  tipped,  as  sbowu  in  Fig.  21S  b. 
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Price :  tb      _ 

ContainiDg  1  hoctoUter (22 gaUoM) 200  RQi^»prto«fc 

Contuning  2  bectolitera 280 

Conteinuig  3  hectoliten 340 


FlO.  2l8.—AgrieuHiiral  oaldron.     A.  FoucU,  Parit. 

The  cast-iron  boiler  and  steamers  made  by  Bodin,  of 
Eoaiftrea,  near  Saint-Florent  [Cher],  are  shown  in  Fig.  219. 


Fio.  2\9.—Jgriealtitral  boiler.    Bodin,  BMiirti,  Fraiioe. 
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^^o*<wo«B(r     It  lias  grates  for  wood  or  for  coal,  and  has  additional 

j^^fj^i,^- Bteaming-chambera,  which  inoirease  its  capacity  150  per 

cent.,  the  oontenta  of  each  being  kept  distinct.    It  ia  easily 

transported  in  sections,  economical  of  fuel,  and  ready  for 

immediate  use  in  any  place  without  setting  in  masonry. 

Pitoe*-  Price  complete :  Fr»ii(» 

30  liters  capacity M 

200  liters  capacity 165 

There  are  eight  intervening  sizes. 
The  English  apparatus  of  Bichmond  &  Chandler,  of  Sal- 
ford,  uesa  MaDcheeter,  is  shown  in  Fig.  220.    It  has  a  strong 


Fia.  230. — SteaM-cookiitg  apparalu*.     Biekmond  f  Chandler,  Salford,  England. 

ctonond  &  iron  boiler,  set  in  brickwork  and  provided  with  a  safety- 
valve  and  elevated  water-cistern.  On  one  side,  or  both,  uf 
the  boiler  is  a  cooking-tank  swinging  on  gudgeons,  through 
one  of  which  the  steam- pipe  passes.  The  cover  of  the  tank 
has  a  gasket  and  is  fastened  down  by  a  clamping- screw  and 

•"^^  bridge.  The  tank  tips  on  its  axis  to  discharge  its  contents. 
The  lieight  of  the  column  of  water  bears  the  proper  propor- 
tion to  the  pressure  (and,  consequently,  heat)  of  steam  re- 
quired, but  is  shown  short,  for  compactness,  in  the  illustra- 
tion. 

DTd&PflT.  Bartbrd  &  Perkins  exhibited  in  the  English  section  an 
apparatus  of  the  same  general  construction,  but  the  boiler 
was  set  in  an  iron  case  and  required  no  brick-work.  It  is 
adapted  for  steaming  hay,  chaff,  roots,  grain,  flaxseed  mea), 
and  other  feed ;  also  for  boiling  milk  for  pigs,  and  water  for 
steeping  other  food.    It  is  much  used  for  stable  purposes ; 
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also  for  cooking  the  meat  and  meal  fed  to  hunting-dogs  in  ^    ^^^^^ 
the  very  extensive  kennels  of  Great  Britain  and  Ireland.  /^^^  ^Z^^: 

^  kina' agricultural 

It  is  stated  to  be  capable  of  steaming  all  the  food  for  50  boiler, 
head  of  cattle  and  as  many  pigs,  at  a  cost  not  exceeding  one 
shilling  (English)  per  day,  where  coal  is  cheap.  It  has  a 
wTought-iron  steam-generator  with  feed-pump  attached,  a 
60-gallon  galvanized-iron  boiling-pan,  and  a  O-buahelievoIv- 
ing  root  or  chaff  pan. 
Price,  complete^  with  12  feet  of  iron  flue-pipe,  $150.  Prtoe. 


TitMvanKm-  TISSTARD  OLPLEXEHTB. 

Even  the  vine  and  nine  statistics  of  France  scarcely  pre- 
pEire  one  to  view  witliout  astonishment  the  enormons  area 
in  vineyard  cultivation  in  that  country.  Tlio  product  is 
Wine  prodnot  stated  at  1,100,000,000  {gallons.  In  most  dietncts  the  laud  is 
held  in  email  tracts,  and  the  cultivation  is  strictly  by  hand, 
the  peasants  owning  no  horBes.  For  proprietors  somewhat 
more  prosperous  a  whole  series  of  implements  is  prepared 
specially  adapted  to  this  culture,  the  object  being  to  do  by 
animal  power  as  nearly  ae  possible  what  is  performed  by 
band. 
Bud  impie-  The  hand  process,  by  means  of  the  pronged  hoe,  consists 
in  drawing  the  soil  alternately  towards  and  &om  the  vine, 
so  as  to  keep  the  soil  open  and  free  from  weeds.  The  plow 
is  adapted  to  the  same  work,  and  does  it  as  the  plow  nsed 
to  with  us  in  the  old-fashioned  method  of  com  cultivation, 
throwing  the  furrow  alternately  from  and  towards  the  com. 
The  vineyard  plow  exhibited  by  Moreau-Chanmier,  of 


Fia.  S21. — Vinesard  plme.  Moreaii-ChamnUr,  Tonrt,  Fra»ee. 
Marean-chin- Tours  {Ijidre-et-Loife),  is  transformed  by  the  articulation  of 
the  handles,  which  incline  to  the  right  to  throw  the  soil  from 
the  vine  {dSchamsement),  and  to  the  left  for  throwing  to  the 
vine  {rechauasement).  A  central  regulator  on  the  standanl 
of  the  forward  wheel  enables  the  drafl-hook  to  be  thrown 
right  or  left,  so  as  to  transform  the  implement  into  a  i^- 
Pri<»-  chauaaeuae  or  reehauaaeuae,  respectively.    Price,  80  tr. 


Fra,  aiSJ.— DAAoiwMKM.    BManlUQotLin,  Sainte-Maurt,  £hinix. 


AGBICITLTUBAL  IMPLEUENTS:   COMMISSIONER  KNIGHT.      217 


Figs.  222  wiA  223  show  the  dichauaaeuse  and  rechauaseuse,  ^ 
respectively,  exhibited  by  Eenaolt-Gouin,  of  Sainte-Manre 


Fta.  223.— AMftiiKHntM.    Benaalt-Gouin,  Sainle-Haurt,  fVanc«. 
{Iitdre-et- Loire).    The  adjustment  for  throwing  away  fro™  pio„  ^1lKn»St 
or  towards  the  vine  is  done  by  shifting  the  handles  and  by  ^°^j  '^"p^ 
lateral  otynstment  of  the  draft-link  on  the  clevis.     The 
French  plows  all  throw  the  furrow  to  the  right,  and  the 
fignres  show  the  change  quite  clearly.    Ttie  rows  of  objects 
represent  the  vines. 

A  special  plow  is  made  by  Morean-Chanmier,  of  Tours,    *^  ^  ^^^ 
the  depth  of  the  point  being  regulated  by  an  additional 
lever,  which  is  articulated  to  the  beam  and  maintained  at  a 


PlO.  22i.—Ptoir/or  kiUg  jround.     Moreaii-ChnufiUr,  Toiirt,  fVaRO«. 


plow  has  the  same  adjustable  handle  and  side-draft  fega- 
lator  as  the  vineyard  plow  (Fig.  225). 
Price,  150  fr.  Pri<«^ 


Fia.St5.— FiMyordftow.    £MM«Jt-0<M<M,  8aimt«-Mmn,  Jhmoe. 
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plemenU. 


jintfmraim-    BeDault-Goum  also  exhibited  a  rineyard  plow  (Fig.  225) 


enl  cutter  (Fig. 
Eenanlt-Qonln. 


with  a  lateral  cutter  {cavaillonneur)  on  the  latul  side ;  this 
is  brought  into  actiou  by  a  lerer,  which  causes  it  to  project 
iuto  the  spaces  betweeu  two  vines  in  a  row,  so  as  not  to 
leave  strips  of  untilled  soil  between  the  vines.  It  requires 
the  attention  of  the  plowmau  to  thrust  it  out  and  draw  it  in 
as  he  proceeds  along  the  row. 

Price.  Price,  from  85  to  110  fr.,  according  to  size. 

iiiri"'ki«"°''*'  '^^*^  double-moldboard  plow  {buttoir}  is  but  little  used  in 
America,  but  is  of  great  value  in  tending  root  crops  and 
vines,  which  are  planted  closer  than  corn  usually.     The 


Moreatt-Chauniier,     Toarg, 

■  buttoir  exhibited  by  Morean-Chaumier  is  shown  in  Fig.  226. 
Some  snch  plows  are  made  with  expansible  moldboards,  so 
as  to  ridge  up  the  soil  against  each  side  in  balks  of  greater 
or  less  width. 
Price,  90  fr. 


-—-- -^     The  gang-plow  (Wsoc)  of  ReDanlt-Gktain  is  of  various 
.r  vtoojrMd*.     widths.    With  the  lai^r  size  a  balk  of  1.30  meter  can  be 

fully  cultivated  in  two  rounds. 
Price..  Prices,  according  to  size,  80,  90, 110  fr. 
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The  vineyard  plow  with  adjustablo  shares,  kuown  as  the  j.^lJ''"^"" 
roueUeuae  in  Burgundy,  was  exhibited  by  Benaalt-Oonio.    '^HeiiS*^' 


FiQ.  SSa— PlKcirard  plo»  of  Burgundji.     BeiKMlUOiMin,  Sainte-Maiire, 


It  throws  earth  from  each  side  iuto  the  middle  of  the  balk 
and  then  splits  the  ridge  witli  a  hoe.    The  side  shares  are  on 


PlO.  929. — F{n«jiiiril  h>rMe-hoe.    Souchu-Pinet,  Langeaii,  F^anot. 

bars  which  slip  through  a  transverse  mortise-bar  below  the 
beam,  and  are  foatened  by  set-screws.    The  usual  range  of 
adjustment  is  from  60  to  80  centimeters. 
The  price  of  the  two  sizes  is  85  and  95  fr. 


Flo.  230.— Fttt«yanl  ftarrow.    Smitiku-PiMt,  Langtait,  Fra<Me, 


220  CNiy£a8i.L  exposition  at  PABIS,  1878. 

i^^^^"^  im-     Each  of  the  priDcipal  exhibitors  of  vineyard  implements 
HoTO-hi>e(Fig.iiad  horse-hoes  and  cnltivators.    Fig.  229  shows  the  one 
made  by  Souchu-Pinet.    It  may  be  converted  from  a  horse- 
hoe  to  a  harrow  by  removing  the  5  shares  and  replacing 
them  by  10  teeth,  as  in  Fig.  230.    The  horse-hoe  costs  from 
viDewd  lurOO  to  70  fr.;  the  harrow  from  40  to  60  fr.    Each  is  expan- 
"      gore     .  ^^j^  ^^  ^^  i^ax,  the  range  of  a^jnstabiUty  being  from  0.40 
to  1  meter. 

The  tool  known  as  the  paroir  &  vigne,  for  vineyards,  also 
for  park  and  garden  walks,  ia  a  parer  for  cntting  weeds  and 


SoTftpei   and 
ntker,    Bcnaolt- 


Fio.  331,— Seraper  emd  ralu.    BenauU-Goubt,  SalHte-Haure,  lyaiux. 
t 

grass.    The  rake  following  collects  the  weeds  and  dreaaes 
the  snrface. 
Price,  with  rake,  55  fr. ;  withont  rake,  45  fr. 


Pruning  and  catting  scissors,  shears,  and  knives  were  ia 
great  variety,  bot  belong  to  the  class  of  ontlery  and  hard- 


SeiuPFOiss. 


Prefl8(\6  for  wine  are  like  those  for  cider ;  and  those  for 
olive  oil,  walnut  oil,  and  for  expressing  the  oils  of  oleagin- 
ous BeedB,  such  as  flax,  colza,  rape,  etc.,  are  similar  in  sab- 


Fio.  ga2.—Madiiiufi>rBr*Miigaiidtlallting  grapet  (louffitudimil  i>«rlt«al 
teetion).    P.M.J.  Chatanetu,  Foitleiias-aKx.Botet,  Fyanee. 

stSDtial  respects,  though  the  oil-presses  exceed  in  power 
probably.    Presses  are  considered  in  the  next  section. 

The  machine  for  cru8hiag,pre88ing,aDd  de-stalking  grapes    DeKripUoD. 
eihibited  by  M.  Chavanette,  of  Paris,  is  intended  to  do  the 
whole  daty  of  emshing  the  grape,  expressing  the  juice,  and 
remo\ing  the  stalks,  skins,  and  pips.    Great  stress  is  laid  ,],*"^''^iJtoS 
upon  the  perfect  separation,  on  the  supposition  that  theotateia    nud 
effect  of  fermentation  upon  the  seeds  and  stalks  is  ioju- 
rioos  to  the  wine,  and  the  relative  quantity  of  the  skins  in 
the  fermentation -vat  should  be  uuder  control,  as  it  is  the 
fennentiiig  skin  which  confers  the  color  upon  the  wine. 
The  valae  of  the  digraj^page,  however,  is  disputed.    In  the 
Cote^Or,  for  instance,  it  is  claimed  that  the  rafie  (stalk  of 
the  bonch)  contains  the  ferment,  bitartrate  of  potassa,  and 
taouin  in  notable  quantities,  and  its  presence  in  the  ferment- 
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ing  vat  adds  quality  to  the  wine  and  assists  in  its  conserva- 
tion. 

The  machine  is  driven  by  hand  or  by  power;  in  the  former 
case  the  proiluct  is  &om  80  to  100  ^dlons  per  boor,  and  8 
1^ 


Uachlne 
for  cnuhiug  ud 
gUlking  gnpM, 
ClUTBiietCi. 


FlO.  333. — MilMiie /or  enuhing  and  iUilking  grapa  (longittidinat  tran»- 
verit  ttetUm).  P.  M.  J.  CAatonelle,  FonUtiay-9MX-Ro»e«,  Franix. 

to  10  times  the  quantity  when  driven  by  an  engine  of  1-horse 
power. 

A  is  the  hopper  into  which  the  grapes  are  thrown.  From 
this  they  fall  between  two  cylinders,  B  B',  the  outer  surfaces 
of  which  hare  conical-beaded  nails,  which  move  in  close 
proximity,  but  without  contact.  The  cylinders  are  sepa- 
rated hy  a  distance  of  5  to  6  millimeters.  The  crabbed  mass 
falls  upon  a  pair  of  cylinders  covered  with  sheet  caout- 
chouc, which  has  a  uniform  thickness  of  7  millimeters.  The 
pips,  stalks,  and  skins  are  drawa  through,  but  deprived  of 
juice,  which  passes  oat  through  perforated  plates,  O,  at  the 
ends  of  the  cylinder-box,  and  then,  by  the  inclined  plate  Q 
and  spoutT,  isdischarged  intoa  funnel  and  barrel.  The  pips, 
skins,  and  stalks  drop  into  a  chute,  P,  and  then  into  a  long 
cylindrical  horizontal  chamber,  in  which  is  a  i-evolvitig  heli- 
cal brush,  F  F',  which  drives  the  contents  against  the  ex- 
terior, the  lower  part  of  which  is  covered  with  wirecloth, 
while  the  upper  is  of  wood  or  sheet  metal.  The  meshes  of 
the  portion  fh>m  E  to  m  are  of  such  a  size  as  to  let  the 
grape  seeds  fall  through }  from  »t  to  E'  the  skins  pass  out, 
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and  the  stalks  are  (yected  at  the  end,  n,  of  the  cylinder.   G,    ^^^"' 
H,  I,  K,  L  are  gear-wheels  for  transmitting  motion  derived  ""^-ss/^ 
from  the  crank  Z  or  pulley  y.    V  is  the  fly-wheel ;  a  a'  and 
bl/  on  the  respective  seutioiial  views  show  the  lines  of  sec- 
tion, each  of  the  other. 

The  crashing  of  the  grape  is  Btill  performed  iniHanyparM      'Cnunpiitg 
of  France  by  the  feet  of  men.     Earnest  efforts,  which  one 
need  not  impugn,  are  making  to  induce  the  small  proprie- 
tors to  adopt  the  ^raae-raiain  or/ouIotV,  which  are  bat  two 
names  for  the  grape-mill. 


Gr«pfr«hnuh> 

«r,  UflixmoroD  de 


FlO.  234. — Grape-criulur.    Meixmoroa  4e  DvihIhuU,  Naneg,  fVanoc. 

The  grape-crusher  shown  in  Fig.  234  was  exhibited  by 

Meixmoron  de  Dombasle,  of  Nancy,  and  is  a  light  machine, 


Dtape-niill 


Pia.  235.— Orap«-ffiilI.     £.  Mabille  JWre»,  Amboige,  Franc*. 

driven  by  hand,  and  placed  above  the  vat.    It  has  two, 
wooden  rollers,  and  rods  npon  them  which  act  a3  teeth  to  draw 
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jtf^of^ff .  in  and  crash  the  grapes  which  are  thrown  into  the  hopper. 
The  keys  allow  the  juxtaposition  of  the  rollers  to  be  regu- 
lated. The  work  x>erformed  is  2,000  kilos  of  grapes  per 
hour;  the  weight  is  80  kUos }  the  price  60  £r. 

'giw«nfli.3£ap     The  grai)e-mill  exhibited  by  Mabille  Prftres,  of  Amboise, 
are  235).  is  showu  in  Fig.  235.    The  teeth  on  the  rollers  are  spiral, 

and  the  action  is  one  of  tearing  as  well  as  cutting.  It  is 
stated  to  be  the  <<  mage  du  Midiy^  a  great  and  important 
grape  region.  The  prices  and  sizes  vary  fix^m  200  to  240 
tr.y  with  cylinders  from  0.80  meter  to  1  meter  in  length. 

Some  other  forms  of  apparatus  connected  with  the  vint- 
age and  with  the  treatment  of  must  and  of  wine  were 

CeOar  pomps,  showu  in  the  annexes  of  the  Quay  d'Orsay,  such  as  pumps 
for  the  delivery  of  the  must  from  the  press-tank  into  the 
fermenting- vats,  and  for  transferring  it  from  one  vat  to  an- 
other and  into  casks.  These,  however,  are  but  forms  of 
pumps,  and,  as  such,  outside  of  the  limits  proposed  by  the 
writer,  as  they  trench  upon  the  work  of  another  jury.   The 

Mnrt-hMten.  must-hcatcrs,  attracting  a  good  deal  of  attention  just  now, 
were  shown  of  several  kinds,  but  are  simply  pumps  which 
cause  the  liquid  to  pass  through  pipes  exposed  to  the  heat 
of  a  charcoal  fire  and  deliver  it  again  into  vats.  The  sub- 
ject was  not  particularly  studied  by  the  writer,  who  was  at- 
tached to  the  mechanical  and  not  to  the  chemical  division 
of  the  group,  and  he  cannot,  therefore,  offer  anything  val- 
uable to  the  reader. 

Ourtta'a  wine.  A  silvcr  medal  was  granted,  in  Class  76,  to  J.  M.  Curtis, 
of  San  Francisco,  for  his  must  and  wine  heater. 


WINB,  CIDER.  AXD  OIL  PBSESSB.  mn«.DM<r,a»d 

The  French  need  of  presses  is  mach  greater  than  our  own.    K'nmfroiuiuH 
The  culture  of  the  vine  is  one  of  the  most  important  indua-  ftoum. 
tries  of  France.    In  the  south  of  France  the  olive  is  a  very 
important  crop,  and  in  Xormandy  the  apple  is  equally  so. 

The  numher  and  variety  of  the  French  presses  for  agri-  -iSS^s^M 
ealtnral  pnrposes  were  very  great,  and  some  of  them  welljjjj  ""  """■ 
worthy  of  oar  attention.  But  little  of  importance  was 
shown  ^m  England  in  that  line.  A  cider-press  from  the 
west  of  England  was  a  fair  working  machine,  but  had  noth- 
ing remarkably  new.  The  Continent  of  Europe,  outside  of 
France,  had  few  presses.  The  vine  and  the  olive  are  grow- 
ing interests  with  us ;  the  apple  for  cider  is  more  important 
than  either  in  the  Northern  States,  though  its  culture  is  not 
generally  in  such  extensive  tracts  as  the  vine  occupies  in  spe- 


ITnmch  elder  or 

Ipnx. 

UAblUcFrtiH. 


Fia.  TX.—Frtnok  ader  or  oil  prv».     S.  MabilU  fMra,  Amboite,  Franoe. 

cially  favorable  regions,  or  as  the  olive  will  shortly  demiuid 
in  Ualifomia. 

The  screw-press  is  the  most  common  French  form.    Pig.  ^^  „^StcOTn^ 
236  shows  one  mounted  on  a  carriage  lor  transportation,  it  ^"'■ 
being  a  common  practice  in  B'onuandy  for  parties  owning 

025 
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rrftwt'""*'  *""■  P''^s8es  to  go  from  farm  to  farm  to  make  cider,  much  aa  the 
thrashiog  machines  do  the  wOrk  of  a  neighborhood  with  us. 
•cJ^SJlpJ^^     The  machine  has  movements  of  two  powers.    When  the 
wine  or  ou.        piniou  IS  out  of  gCRT  With  the  nut-wheel  on  the  screw,  the 
{Figiu«23(.i    wheelmaybe  tnmedrapidly  by  meansof  the  upright  handles, 
either  to  elevate  or  depress  it.     When  great  power  is  re- 
quired the  gravitating-uatches  are  dropped  into  their  seats, 
and  then  each  back-and-forth  movement  of  the  lever  rotates 
the  nut-wheel. 

Mabille  Fr^res, of  Amboise [Indreet-Zotre), France, make 
these  presses  of  11  sizes,  ranging  as  follows : 

Slniuid prices.  Poner kiloa..  30,000  to  300, 000 

Trough eqaaremetera..  1.00  to  3.30 

Diameter  of  boop metera..  0.65  to  S.  60 

Height  of  hoop do 0.60  to  1.00 

Cubic  cont«utsof  hoop bectoliten..  2.00  to  53.00 

Diameter  of  screw m«t«r..  0.05  to  0.15 

Price fi«noa..  150  to  1,670 


E.  Bodin,  of  Trois-Groix,  near  Bennea  (Illeet  Vilaine), 
France,  has  a  somewhat  similar  mechanism,  which  also  has 
a  movement  at  each  stroke  of  the  lever. 

A,  moTti so- wheel  on  the  pie«aiire-nnt. 

B,  iTorking-levcr  foe  giviog  the  piessnre. 

C,  tho  pintles  of  the  conpling-roda  E  B. 

D,  axis  of  the  working-lever. 

E  E,  coupling-roda  transmittlDg  the  movemeut  of  the  lever  to  the 
mortise -wheel  A. 
F  V,  cotter-keye. 

G,  frame  {crapand)  to  support  the  mechaniam. 
H,  pressure-screw. 

The  cotter-keys  are  gravitating ;  each  motion  of  the  lever 
turns  the  mortise-wheel  in  a  constant  direction,  the  action 
of  the  cotters  being  alternate.  While  one  cotter  is  effective 
the  other  slips  up  out  of  its  seat,  slides  over  the  intervening 
«pace,  and  drops  into  the  next  mortise.  The  stroke  of  the 
lever  is  0.9  meter. 
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It  may  not  be  out  of  place  to  roontion  that,  whatever  plan  ^f^,^'"^*'-  ""• 
of  grindiog  the  apple  and  pressing  the  pomace  may  be 
adopted,  importance  is  attached  in  Franco  to  allowing  the  ^^^  ^^J^J^"^^ 
poma4»  to  rest  24  hours  before  pressing.    The  extraction  of 'itepomaM. 
the  juice  is  thereby  rendered  more  easy,  more  complete,  the 
juice  is  fuller  flavored  and  sweeter,  and  the  admired  golden 
color  developed. 


FlO.  238.~Tkrw-ip«ed  nuclaaitni  of  AppUpreit.      F.  Maratomer  J1I«, 

LgOHi,  Franc*. 

Figs.  238  and  239  show  the  press  of  three  speeds  exhibited 
by  Marmonier  Fils,  of  Lyons.  Three  different  powers  are 
obtainable  by  dropping  the  cotter-keys  into  one  or  another 
of  the  circles  of  mortises;  the  smaller  the  circle  the  greater 
the  speed  and  the  lower  the  power.  The  upper  plate  oscil- 
lates oa  two  centers  as  the  lever  is  vibrated.    As  with  the 


Fia.  230.— Lever  difftrtntial  pre**.     F.  Marmonier  FiU,  Lijont,  France. 

press  formerly  deecrit>ed,  each  motion  of  the  lever  moves 
the  mortise-wheel,  and  consequently  the  pressure-nut,  in  the 
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^^^^ffiB«,«(ii.,  same  direction,  the  cotters  being  alternately  effective,  and 

daring  their  ineffective  stroke  slip  np,  slide,  and  then  fall  into 

M«nnoiiierFiii.  (.(jg  ^gj^  notx!h.  To  leverse  the  action  of  the  press  the  cotters 

DiBbrentiai  ^"^  tumed  half  ronnd,  when  they  torn  the  mortise-wheel  in 

(PMd       «™w.  jjjg  other  direction. 

The  size  and  price  are  as  follows : 

Diftmaterof  screw metera..  0.06  to  0.15 

Length  of  screw do,..,   1.80  to  3. 20 

Diameter  of  mortise- wheel do 0.35  to  1.35 

6iie  and  price.  Capacity  of  hoop hectoliters..  5  to  100 

Weight  of  screw,  with  Apparatus  complete kfloe..  100  to  1,300 

Price  of  screw,  with  appsratQS  complete frftocs..        80  to  600 

Price  of  press,  complete do....  S40  to  1,850 

The  press  exhibited  by  David,  of  Orleans  {Loiret),  Prance, 
has  three  powers.    The  quickest  and  least  forcible  is  the 


Dartd.  Fia.  iiO.— Wine  a»d  eifyr  pre»*.    H.  Darid,  OrlAiw,  Franae. 

boiisontal  wheel  on  the  screw;  this  has  four  bandies,  by 
which  it  is  quickly  torued.  As  greater  power  !a  required. 
Three  ipeedi.  a  pioion  on  the  horizonal  axis  is  engaged  with  the  wheel, 
and  this  is  rotated  by  hand-wheels  at  the  extremity  of  the 
axis.  A  still  greater  power  is  obtained  by  levers  with  a 
click  and  ratchet  movement,  like  that  known  as  the  patent 
windlass. 
Hydntuiic     Presses  on  the  hydraulic  principle  were  exhibited  by 

''       '■  Mannequin,  of  Troyes  [Aube),  France,  but  resemble  the 

familiar  stearine  and  linseed-oil  presses.  The  same  exhib- 
itor also  showed  the  combination  of  the  screw  with  the  hy- 
draulic, the  latter  being  used  to  raise  the  platform  and 
cheese  against  the  follower  as  a  final  operation.  The  more 
powerful  screw  mechanisms  are  dispensed  with,  as  the 
quicker  and  initial  pressing  only  is  done  by  means  of  the 
screw. 
cooibiBed     In  the  figure,  A  A  are  the  cylinders  and  G  Q  the  pistons 

toSdio^^'''  (2  to  4  in  number)  of  the  hydraulic  press,  the  pomp  P  of 
which  is  set  upon  the  same  foundation,  or  npon  the  wagon, 
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for  the  tnachiDe  is  sold  tnouuted  on  vbeela  if  deaired.   The  _,„,„" 
pomace,  grapes,  olives,  ante,  or  seeds  being  placed  in  the  hoop 


C'omblneil 


FlO.  S41. — Hi/draulic prest.     Maanequin,  Troyei,  France. 
{cuvtau),  the  follower  put  U[K)u  the  contents,  the  acceaaorj'    Mumeqiiiii. 
blocks  E  and  the  iron-plate  D  placed,  the  nut  G  is  rotated 
downwai-dly  on  the  screw  B  by  meaos  of  the  bandies. 


FlO.  342. — BgilnHilic  oilprai.     Mannequin,  Troye»,  Frantx. 

The  hydraulic  pump  is  then  worked,  and  the  water  driven  .*'"'«  "^"p*" 
into  the  cyUuders  Ufts  the  pistons,  the  table,  and  the  citreau,    ,^1—^8  241  > 
the  uat  above  affording  the  resistance.     When  the  requiretl 
pressure  is  obtained  and  maintained  for  awhile,  to  allow  the 
wine  to  escape  from  the  marc,  the  cock  I  is  opened,  and  the 
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^^^^iTiM, ««.,  ^ater  returns  from  the  cylinder,  driven  back  by  the  weight 
Mauneonin'a *'*^  the  table  aud  its  conteots  into  the  reservoir.    la  press- 
p™«-  ing  grapes,  the  marc  is  then  cut  and  returned  to  the  euveau^ 

(Fipirea*!.)    g^y^  jjig  operation  repeated. 

bub*.  They  are  made  of  sizes  containing  Trom  1,300  to  5,000 

lit«r8;  pressnre  from  170,000  to  300,000  kilos. 
Muneqain's     The  hydrauUc  press  for  nut  oil,  colza,  rape  aud  tuniip 
°  ■''"'*■  seed,  and  other  expressed  oils  is  shown  in  Fig,  242.    The 

(Fitcuis»z.i    follower  enters  the  basin  which  is  on  the  summit  of  the 
piston  of  the  hydi-aulic  press.     The  pistons  are  worked  al- 
ternately by  a  single  pump. 
Combined pteu.     M.  Fort>  of  Moutargis  (Loiret),  exhibited  the  screw-press 
Fort.  ^'^    ^^^   supplementary   hydruulio  press,  the  machine 

mounted  as  a  cart  for  traosx>ortation. 
Ki»w  *Md'''hy?     A  very  compact  combination  of  the  screw  aud  hydraulic 
dmuiic  fTT—.     presa  ^^as  shown  by  Cassan  Fils,  of  JalUen,  near  Bourgoin 
{la^e},  the  hydraulic  mechacism  being  iu  the  sole  of  the 
pressure-block  beneath  tlie  nut  on  the  screw  of  the  press 


Fio.  S43. — Combined  tcreir  and  hi/draiiUo  prttt.      Canan   FlU,  JoDieii, 

The  vertical  fixed  screw  has  two  nuts,  L  aud  J.  When 
high  pressure  is  to  be  applied,  the  tank  H  is  fllletl  with  water, 
the  valve  of  egress  closed,  and  the  lever  E  of  the  pump 
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woi^ed.    The  sole  B  descends  as  the  water  from  the  cis-_,^,'^*"'*'°- 
tem  H  is  driven  by  the  pamp  D  into  the  cylinder  I  beneath 
the  piston  C.    As  soon  as  the  circular  mark  0  O  appears, 
the  course  of  the  piston  is  complete. 

To  sustain  the  pressnre,  the  props  M  M  are  brought  be-         '^'"'h*^ 
neath  the  nut  L,  which  is  adjusted  iu  height  to  suit  the  draaiio  pre™, 
occasion.    The  exit- valve  of  the  cylinder  is  opeued,  and  the 
water  returns  into  the  tank  H.    The  nut  J  and  the  piston   cmmuFiu. 
G  then  descend  until  the  latter  is  at  the  bottom  of  the  cyl-    (Fignnus.) 
inder.    The  valve  is  then  closed,  the  pump  worked,  and  the 
sole  B  driven  down  again  as  before. 


Fio.  S44.— inM  and  Merpnu.    Qallht,  Pari*,  Fraitct. 

The  combined  screw  and  hydraulic  press  of  M.  Quillet,  of  Qnuiet. 
Paris,  stands  upon  the  piston,  which  forms  a  single  stem, 
the  hoops  or  crates  which  hold  the  marc  being  arranged 
npon  the  table  beneath  an  equal  number  of  compresRors, 
which  depend  from  the  plate  above.    The  size  of  these  com-   ncKiipuoauid 
pressors  bears  a  certain  proportion  to  that  of  the  crates,  Stm.'  "    °^*™^ 
both  being  truncato-conical,  so  that  when  the  full  pressure 
is  brought  to  bear  and  the  press  at  the  end  of  its  stroke, 
hat  a  thin  layer  of  marc  is  around  the  compressors,  and 
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^FitM,  lie.,  coDBeqnently  the  juice  ia  expressed  with  great  facility  and 
completeness. 
The  prestoir-d^eupldf  so  called  (thoagh  but  six  crates  are 


Fia.  245.— mne  and  cider  hand-prm.     QuilUI,  I'arii,  IhaM. 


FlO.  2^.—Toggl«^T«M,     Satmiin,  BMt,  Franev. 
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in  the  press  at  once),  ia  claimed  to  bare  a  double  effectiTe-         '"''^  "'■■ 

ness  over  a  press  acting  npon  an  equal  amonnt  of  marc  in 

a  single  receiver ;  tliis  is  on  aecoant  of  its  beiog  eximsed  in  i,i^'!^rew*Sd 

a  comparatively  thin  film,  with  largely  increased  exuding  '''^^^  ^J?- 

surface. 

The  press  is,  in  fact,  the  onion  of  six  small  presses  on  a 
single  table,  vhich  is  raised  by  hydraulic  power  lifting  the 
crates,  which  are  accurately  placed  beneath  the  pendent 
piston^  or  followers. 

The  small  press  (Fig.  245)  has  the  same  features  of  crate   QDiiiet'a  ainsie 
and  follower.    In  one  illustration  the  crate  is  conical,  and  the""    **""' 
jnice  issues  only  externally.    In  the  other  the  crate  is  cylin-    (Figure  S4s.) 
drical,  and  the  juice  issues  both  centrally  and  externally. 

The  power  is  by  a  hand-wheel  pinion,  master-wheel,  and 
screw. 

The  price  of  the  conical  arrangement  is  500  fr.,  including 
two  crates ;  of  the  cylindrical,  550  fr.,  with  two  crates.  For 
100  It.  additional  either  is  mounted  on  wheels. 

The  duration  of  pressure  is  10  minutes  with  red  wines. 
Whit«  wines  require  longer  time,  as  is  well  known. 

The  toggle-press  for  wine  and  cider  was  exhibited  by  Sa-    Toggi&-pre«. 
main,  of  Blots  (Loir-etCher),  France,  and  is  intended  to  be    Smiin. 
worked  by  hand  or  steam.     For  the  lower  power  the  ma-    (PignreMOi 
chine  is  worked  by  the  crank,  but  when  the  higher  power 
is  required  the  upper  handles  are  used  to  extend  the  arms  of 
the  toggle-levers.    This  flexor  and  extensor  movement  is 
&ond  in  some  of  our  own  presses,  and  is  both  powerful 
and  compact. 

The  machine  is  a  good  one,  and  the  powers  and  prices 
are  as  follows : 


Fo™.fp™-. 

Area  of  table. 

Prlfl). 

40,000 
WOOO 
so,  000 

.M 
1,00 
LOO 

1,050 

l.T«U 

Fia.247, —CalMim,  tampon,  tad  barrel /or  oiUprfsa.   Samai»,  Bhii,  JVoBoe. 
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pr^g^^*^  •**••     Fig,  247  shows  the  cast-iron  box  or  caisson  for  containing 

the  olives  or  other  oil-prodacing  fruit ;  the  wooden  plug  or 
imd^Snowor?***  tampou  which  enters  the  box  and  expresses  the  material 

towards  the  sides  as  well  as  downward ;  also  the  sheet-iron 
(Figure  247.)    barrel  with  perforated  sides. 

But  little  idea  of  the  great  quantity  and  variety  of  presses 
at  a  French  Exposition  can  be  formed  from  an  acquaintance 
with  our  own  exhibitions,  where  they  form  so  unimportant 
a  feature. 


HA  T  AND  BALING  PRESSES,  BaHng-preua. 

The  American  baling-presses  of  Dederick  and  Dodge  ex-  i>«^orick  &Co 
hibited  at  the  Exposition  were  adjudged  superior  to  all 
others  for  work  on  a  large  scale.  The  former,  the  Dederick 
&  Co.  continuous  baling-press,  of  Albany,  N.  Y.,  was  shown 
in  the  American  annex,  and  had  what  may  be  termed  a 
plunger  or  piston  in  connection  with  a  reciprocating  feeder,  DcBcripUon. 
which  drove  a  bunch  of  hay  within  the  range  of  the  plunger 
before  each  stroke  of  the  latter. 

The  machine  received  a  gold  medal,  and  also  the  special  „  Goidmedaiond 

'  Sdvres  vase. 

prize  of  a  Sevres  vase  for  exceptional  merit  at  the  trials  on 
the  Esplanade  des  Invalidesj  August  4, 1878. 

The  Dodge  press  was  exhibited  by  the  French  agent,  Th.  hibitSfbyPUter,' 
Filter,  of  Paris,  in  the  French  section  of  the  building  on  <>'  ^'^**- 
the  Champ  de  Mara.    The  award  therefor  was  made  to  M. 
Filter.    It  received  a  Sevres  vase  also,  at  the  trial  before   s^vresvase. 
mentioned. 

In  the  Dodge  machine  the  hay  is  thrown  loosely  on  the  th^?^^  b^in**^ 
feed-table  or  troughs  in  front  of  the  press,  whence  iron  press, 
teeth  carry  it  right  into  the  open  mouth  of  the  machine, 
when  it  is  seized  by  the  revolving  cones  in  the  head-piece 
and  drawn  in  from  the  feed-table  in  two  continuous  streams, 
and  built  up  into  a  bale  2{y"  in  diameter.  The  diameter  of 
the  bale  is  never  increased,  but  the  bale  grows  longer  as 
layer  after  layer  is  built  up.  In  doing  this,  the  density  of 
the  bale  is  regulated  by  the  friction-clutch,  which  has  been 
previously  made  tight.  After  the  bale  is  built  such  length 
as  desired,  the  action  of  the  compress-screw  is  brought  into 
play  by  simply  shifting  one  cog-wheel,  and  in  a  few  seconds 
the  bale  is  compressed  endwise  and  shortened  irom  about 
one-fourth  to  one-fifth  its  length  without  increasing  its  diam- 
eter. While  the  compression  is  going  on,  the  man  attend- 
ing the  press  is  passing  around  and  fastening  the  two  wires. 
When  this  is  done,  the  pressure  is  r^^^^sed,  the  bale  dropped 
oot,  and  the  press  del  for  another  baie. 

No  European  machines  approached  in  ef&ciency  the  two    superiority  of 
American  presses,  but  in  the  smaller  kinds,  operated  by <»mbai^g-^s8' 
hand,  some  of  the  French  presses  were  fully  equal  to  the*** 
American  of  the  same  class. 

Decker  &  Mot,  of  Paris,  exhibited  a  hay-press  with  two   Decker  &  Mot. 
screws,  one  on  each  end  of  the  beam  which  depressed  the 
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BaUng^rttMt.  foI]ower.    It  was  Stated  to  be  an  "American"  press,  and 

was  of  a  form  of  which  we  ha>ve  many  examples. 
HcTDuin  Lever-     The  Hercales  Lever-Jack  Company,  of  Newark,  S.  J.,  bad 
''^  "*  an  efficieut  small  press,  which  received  a  silver  medal.    It 

is  an  application  of  the  lever  and  pawl  to  the  purposes  of  a 
press. 
1^1°°''  M.i°'  "^^^  French  use  small  baling-presses  much  more  than  we 
pneBes  fdr  tmu- do,  and  ill  many  ways  that  we  do  not.  It  is  not  ancommon 
to  trass  or  bale  all  the  straw  coming  Irom  a  thrashing  ma- 
chine, and  so  mow  it  away  in  the  barn  in  convenient  bunches 
for  handling  and  feeding. 

Whether  it  is  the  military  habit  carried  into  domestic  life 
or  not,  it  is  the  case  that  the  practice  of  putting  up  feed 


Fig.  248.— GuiUem'*  truuing-prni,  No.  3. 

in  the  shape  of  forage  rations  is  very  common,  and  many 
presses  are  made  for  this  purpose. 

Two  of  these  may  be  shown,  and  are  known  in  the  trade 
as  "machines  for  trussing  or  banching  forage  or  stfaw." 

The  machine  made  and  exhibited  by  M.  Guilhem,  of  Paris, 
is  shown  in  two  sizes,  one  of  which  is  open  and  the  other 
closed. 

The  prices  are  according  to  capacity.  Machines  to  make 
bunches  of  firom  3  to  10  kilos  weight  (say  fi'om  6  to  22 
pounds)  are  sold  at  from  40  to  65  fr.}  18  fr.  additional  for 
mounting  on  wheels. 
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The  operation  of  the  machiDe  is  readUy  nnderstood  from   Baiinp-pnm*. 
tiie  engravings.    The  press  No.  i  will  condense  from  300    c-^ty 
to  450  pounds  of  hay  into  a  cabic  meter  of  space. 


Fio.  Zi9.-'OuilhtM'$  pre**,  Ko.  A. 

The  ties  are  made  with  hempen  twine  or  osier  bark. 
Several  forage-presses  were  exhibited  by  M.  P.  Gnitton, 


OniUon'a 


FlO.  WO.—Ftirag*-prt»i.    P.  QuiiUm,  CorMI,  Franix. 

of  Corbeil(SMnc-etOi«e),  France.  The  larger  size  (Fig.  250) 
is  OD  wheels  and  has  four  flexible  bands,  and  the  smallest 
one  of  the  set,  shown  in  Fig.  251,  has  three  pliable  steel 
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Baiing-pruaei.  bands,  which  are  laid  back  against  the  bar  (one  is  shown  in 
this  position)  while  the  crate  is  being  filled.  The  bands  are 
then  laid  over,  the  ends  brought  down  in  front,  and  secured 
to  hooks.  These  are  forcibly  drawn  down  by  pressing  the 
foot  on  the  treadle,  each  band  being  in  turn  attached,  a  catch 
holding  each  firmly  until  the  encircling  cord  is  placed  and 
tied.  Each  steel  band  being  then  released,  the  bundle  is 
thrown  out. 

Prices.  The  prices  are  from  60  to  80  fr.  for  machines  making 

bundles  from  30^'  to  40'^  long.    The  larger  size,  at  250  fr.. 


Gnitton's 
ration-presa. 


Capacity. 


Fig.  251.— i2a«iow-i>re«».    P.  Cruitton,  Corheily  France. 

made  on  the  same  principle,  but  mounted  on  wheels,  makes 
bundles  of  from  60  to  80  lbs.  weight. 


The  qaestioD  of  fences  and  hedges  is  and  vill  long  con- 
tinae  to  be  intereating  to  as  in  the  Uuited  States.  It  has 
been  said,  though  probably  DOt  aa  exact  estimate,  that  the  Hedgm  ».  fss- 
fences  in  the  Uuited  States  have  cost  more  to  build,  and 
still  coat  more  to  keep  in  repair,  than  all  the  farm  houses 
and  their  outbnildings,  bams,  and  stables. 

If  this  be  true,  the  time  may  come  when  we  shall  prefer 
the  French  plan,  abolish  feucea  and  keep  the  animals  iu 


Fio.  SW.—S«dg«-cuHer.     Hontiby  f  Sons,  OraHlham,  England. 

Stalls  and  yards.    In  this  connection  it  may  be  said  that  an  ^^S*'""*  "■  p**- 
«re  of  ground  will  keep  two  or  three  times  as  many  cattle 
Id  stalls  as  it  will  if  pastured,  and  the  manure  be  worth  ten 
times  as  much. 

We  have  seTeral  hedge- trimmers  patented  in  the  United 
States,  mostly  simple  modiflcations  of  the  mower. 

A  special  construction  on  the  same  principle  is  a  late 
nachine  of  Horusby  &  Sons,  of  Qrantbam,  exhibited  at  the 
Boyal  Agricultural  Society's  show  in  England. 

The  road-wheels  are  larger  and  are  somewhat  differently  fionwby  &  Sona. 
geared,  and  the  parts  are  more  massive  on  account  of  the 
machme  being  required  to  cut  wood,  in  some  cases  when 
hedges  have  been  neglected,  as  much  as  an  inch  in  diameter. 


Hed|«4DttBr. 
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j^dflrc-diRptn^  The  top  horizontal  bar  supports  the  cutter,  which  has  the 
motion  familiar  in  England  in  the  ^<  Paragon"  machines  of 
this  firm,  and  can  be  raised,  depressed,  put  farther  out 
laterally,  or  withdrawn  behind  the  machine,  at  the  will  of 
the  operator. 
Honuby  &  Sons.     In  passiug  trccs  or  other  obstructions,  for  instance,  the 

(  «nro     •)    ijgj  jg  drawn  back  laterally  and  restored  again  to  working 
position  when  the  object  is  passed. 

The  stated  amount  of  work  is  five  miles  of  hedge  per  day; 
whether  on  one  side  or  on  both  sides  and  top  is  not  exactly 
defined. 


SLSOraiO  LIOBT  in  ASSIOULFUXB.  JlUelrie  Ugh 

HffFieuUure- 

Among  the  unmerous  applications  of  tbe  electric  light  for 
public  and  private  uses  ia  one  by  M,  Albarer,  of  Liancourt    Aibarei 
(Otae),  who  has  devised  an  apparatus  foi*  lightiag  up  a  field 
BO  that  work  may  be  carried  ou  at  night  when  necessary. 

It  was  shown  for  the  first  time  during  the  recent  official    Fomighiw 
trial  of  reapers,  binders,  and  mowers  at  Marmont,  depart-  eto.  " 
ment  of  Seine-et-Marne,  July  22, 1878. 


Fio.  253. — Sarvetting  bg  theelecbrio  litjkl  (F^ancf). 

It  consists  of  a  Gramme  machine  and  a  mast  for  tbe  eleva-  ^Hr<pt>«0' 
tion  of  the  electric  lantern,  attached  to  an  ordinary  locomo- 
bile, which  is  also  capable  of  doing  tbe  ordinary  work  of  the 
farm,  such  as  thrashing,  etc.,  the  mechanical  connection  of 
the  engine  projwrwith  the  Gramme  machine  being  made  or 
detached  at  will,  so  tliat  for  thrashing  the  locomobile  may 
drive  the  machine  and  also  illuminate  the  field. 

The  locomobile  is  on  the  usual  horizontal  system,  with 
tubnlar  boiler,  and  the  one  exhibited  was  of  4  nominal 
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^^^Bgl^i^At  in  horse-power,  but  is  capable  of  working  up  to  a  mach 

higher  force. 
The  Gramme  machine  is  placed  underneath  the  boiler  and 

behind  (relatively  to  the  position  of  the  engine)  the  fire-box, 

•on  a  plate  of  iron  bolted  to  the  boiler.    It  is  driven  by  a 

belt-pulley  on  a  shaft  driven  by  the  engine. 

ui?^arot*a^    The  mast  rises  from  the  smoke-stack  end  of  the  engine, 

pantna.  having  an  articulation  to  an  additional  bed-plate  fastened 

to  the  engine  frame,  and  is  raised  and  lowered  by  means  of 
a  chain- wheel  and  pulley,  worked  by  a  crank.  The  locomo- 
bile carrying  the  whole  apparatus  is  readily  moved  by  its 
own  power  from  place  to  place,  and  requires  no  special  ar- 
rangement on  arriving  at  the  scene  of  its  work. 

The  mast  is  13  meters  high,  and  is  made  of  socketed  tubes 
with  cross-stays  and  jointed  tension-rods,  which  allow  the 
whole  to  be  taken  to  pieces  for  transportation.  The  foot  of 
the  mast  is  mounted  on  a  horizontal  axis,  on  which  it  turns 
when  elevating  or  depressing  the  lantern  at  its  summit. 
The  lantern  is  suspended  by  pulleys  and  a  rope,  which  con- 
tains the  insulated  cord  leading  to  the  Jablochkoff  light. 
Cost  The  whole  apparatus  costs  6,000  fr.,  4,000  fr.  for  the  loco- 

mobile and  2,000  fr.  for  the  Gramme  apparatus,  regulator, 
light,  and  mast. 


BiraiLAGB  OF  MAIZS.  SnaOage  qf 


This  is  a  French  invention,  and  may  very  properly  retfdn 
its  French  name.  SnsUage  means  to  i>ack  down  in  a  trench 
or  pit  (silo). 

The  French  Mas  were  shown  by  model  in  the  Agricult-    Franohaiioe. 
oral  Annex  of  the  Paris  Exposition,  on  the  Quai  d'Orsay. 

The  system  is  the  invention  of  M.  Angoste  Goffart,  of  ^«««^  ^'' 
Bortin,  in  Sologne,  which  old  province  of  France  embraces 
a  part  of  the  plateau  of  the  Upper  Loire,  and  is  now  in- 
daded  in  the  departments  of  Lair -et- Cher  and  Loiret^  in 
France. 

Althongh  other  green  crops  besides  maize  are  capable  of  ^^^J^J^^^^; 
being  similarly  preserved  with  advantage,  it  is  more  partic-  ^*  ^IJji^*'**" 
nlarly  in  regard  to  green  corn-fodder  that  the  system  has 
been  applied  in  our  country.  In  Europe,  where  economic 
processes  are  more  carefidly  followed,  apple  pomace,  turnips, 
cabbages,  leaves  seasoned  with  celery,  grape  leaves,  leaves 
of  beet  roots,  and  pulp  of  beets  from  sugar  factories  have 
been  preserved  in  pits,  some  of  them  from  time  immemorial, 
for  feeding  cows  and  goats.  Necessity  has  so  long  com- 
pelled the  efforts  of  human  beings  that  we  may  find  pre- 
cedents in  almost  every  line  of  improvement;  but  all  ex- 
perienced men  who  know  the  great  difference  that  separates 
a  happy  suggestion,  or  even  a  successful  attempt,  from  a 
practice  wcdl  enough  confirmed  to  become  the  base  of  a 
regular  business,  will  admit  that  these  precedents  do  not 
destroy  the  merit  of  any  man  who,  like  M.  Auguste  Goffart, 
has  accomplished  a  continued  and  practical  success. 

The  object  cannot  probably  be  better  stated  than  in  M.    h. GoAvts oc- 

,  count  of  the  ad- 

Gk>fEEU*t?s  own  words,  which  are  here  given :  yiutagesof green 

'  ^  feed  in  winter. 

"Advantages  to  be  derived  from  the  preeervation  of  green  fodder  by  enei- 

lageover  the  method  of  preeervaHon  by  drying, — If  there  be  one  fact  leoog- 
nized  by  aU  agiicnltiinstey  it  is  that  a  certain  quantity  of  grass,  which, 
oonsmued  in  a  green  state,  represents  an  ascertained  nutritive  value, 
loses  a  considerable  portion  of  that  value  in  passing  into  the  state  of 
hay  intended  for  the  winter  sustenance  of  animals. 

'*  The  cow,  which  gives  us  in  summer,  while  feeding  on  green  grass, 
such  ezceUent  milk,  and  butter  of  such  agreeable  color  and  flavor,  fur- 
nishes us  in  winter,  when  she  eats  the  same  grass  converted  into  hay, 
an  inferior  quality  of  milk,  and  pale,  insipid  butter.  What  modifica- 
tions has  this  grass  undergone  in  changing  to  hay  f  These  modifica- 
tions are  numerous.  It  is  sufficient  to  cross  a  meadow  at  the  time 
when  the  new-mown  grass  is  undergoing  desiccation  in  order  to  recog- 
nize that  it  is  losing  an  enormous  quantity  of  its  substance,  that  ex- 
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EntOag*  of  hales  in  the  air  in  agreeable  odors,  but  which,  if  they  remained  in  the 
plant,  would  serve  as  a  condiment,  facilitating  digestion  and  assimi- 
lation. 
M.  Goffiirt'8  oo-     *'All  stock-raisers,  those  of  Sologne  especially,  know  how  rapidly 
our  young  cattle  increase  in  weight  in  summer  on  green  pasture,  which, 
converted  into  hay  and  devoted  to  their  nourishment  in  winter,  scarcely 
keeps  them  in  statu  quo;  hay  given  judiciously  does  not  always  pre- 
vent them  from  becoming  lean. 
Loss  of  value  of     <  <  Therefore,  the  sole  fact  of  desiccation  accomplished  by  fine  weather, 
grass  n    ^   «■    ^^  ^j^^  ^^q^^  conditions,  causes  the  loss  of  a  considerable  part  of  esaen- 

tial  substance.  This  loss,  added  to  the  physical  modifications  which 
render  mastication  and  digestion  of  the  hay  more  difficult  than  of  the 
grass,  and  consequently  assimilation  less  complete,  merits  the  most  seri- 
ous attention  on  the  part  of  those  who  are  interested  in  agricultural 
affairs, 
inhav harvest'^  **The  losses  which  I  have  mentioned  are  far  from  being  all  that  re- 
sult from  our  method  of  transforming  grass  into  hay. 

**  Rains,  ofttimes  prolonged,  coming  upon  the  harvest,  the  absence 
of  sufficient  heat  in  autumn,  are  powerful  causes  of  deterioration  of 
hay. 

**  What  agriculturist  has  not  seen  a  hundred  times  his  hay,  iigoxed 

by  rain,  deprived  of  its  richest  and  most  assimilative  elements  f    The 

rain  prolonged,  the  hay  is  invaded  by  a  species  of  nauseous  rot,  which 

disgusts  cattle  and  causes  formidable  maladies  when  hunger  forces 

Diffioul^of  them  to  eat  it.    If  these  things  occur  to  the  common  fodder  crops — 

crops^  rriuttC6 '  clover,  lucem,  sainfoin,  etc. — what  would  happen  to  the  fodder  crops 

of  high  growth  and  great  yield,  such  as  maize  and  sorgho?  Never  in 
our  temperate  climate  could  wo  obtain  for  these  a  sufficient  desiccation 
by  the  sun." 

It  may  be  a^  well  to  state  that  the  reasoning  on  this  sab- 
jeet,  the  comparison  of  the  values  of  green  corn -fodder  with 
lucem,  sainfoin,  and  other  gi-een  crops,  and  the  value  of 
or  necessity  for  additional  farinaceous  or  other  food,  to- 
gether with  calculations  and  general  directions  as  to  the 
Tnmsiation  of  quantity  and  mode  of  fet^ding,  may  be  found  in  the  trans- 
j.'i?Bro™*'*^lation  of  M.  GoflEart^s  work  on  this  subject  made  by  Mr. 

J.  B.  Brown,  and  procurable  at  55  Beekman  street.  New 
York  City. 
"^  Mr.  Brown  has  been  very  active  in  the  dissemination  of 
information  on  this  subject,  and  as  his  work  is  procui-able 
in  English  the  writer  is  spared  the  necessity  of  dwelling 
upon  many  points  of  interest  which  it  might  be  well  to  em- 
body in  this  report  were  the  information  only  procurable  in 
France  and  in  the  French  language. 

Goflhrt's  ex-  Experiments  of  M.  Ooffart 

periments. 

The  key  to  success  in  the  construction  of  silos  for  the 
preservation  of  green-fodder  crops  is  found  in  the  absolute 
exclusion  of  air  and  exterior  moisture.  The  expensive  ex- 
periments and  the  preliminary  failures  of  M.  Goffart  during 
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a  period  of  twenty-five  years  were  in  (*onseqaence  of  a  want  ^jj^ji^^****^*  *' 
of  knowledge  of  the  necessity  for  this  hermetical  treatment, 
and  subsequently  in  devising  means  to  secure  it. 

He  has  not  scrupled  to  speak  of  his  efforts,  either  abortive 
or  only  paitially  successfuL 

Tne  summing  up  of  this  part  of  his  experience  is  instruct- 
ive. 

Having  built  siloa  hollowed  in  the  ground,  plastered  with    pj,^^'^'*  *** 
Portland  cement,  and  perfectly  water-tight— 

*^  1  oat  at  that  time  my  maize  in  pieces  of  three  to  four  centimeters        Cnttinx  tb« 
[1.17''  to  1.56'']  long,   I  mixed  a  certain  proportion  of  short  straw  ^™' 
(always  too  much),  and  I  filled  successively  my  silos  by  pressing  down    Paoking  in  the 
the  layers  of  the  mixture  by  one  and  sometimes  several  persons  tread-  *^^ 
ing  upon  it.    After  this  pressing  down  with  great  pains,  I  placed  on  the 
top  a  layer  of   short  straw  about  ten  centimeters  [4"]  long,  and    ^JI?Mfth^*** 
above  all  a  layer  of  loam,  beaten  with  care,  in  order  to  prevent  all  con- 
tact between  the  ensilaged  maize  and  the  air  outside.    During  the  fol- 
lowing days  I  stopped  up  the  fissures  which  appeared  on  the  surface. 
When  I  proceeded,  several  weeks  later,  to  open  the  silo,  I  fonnd  invari- 
ably a  vacuum  of  several  centimeters  between  the  maize  and  the  super- 
incumbent clay.    Notwithstanding  the  force  of  the  compression  that 
was  produced  during  the  ensilage,  the  maize  hod  undergone  another 
settling,  and  its  upper  part  presented  oh  alteration  which  would  com- 
municate rapidly  to  the  lower  layers.    In  order  to  avoid  this  result  I 
hod  no  othor  means  than  to  feed  it  out  as  quickly  as  possible.    Later  I 
abandoned  the  clay  as  a  covering  for  my  silos.    Immediately  after  hav- 
ing pressed  in  my  mixture  of  cut  maize  and  straw  I  applied  above  all  a    substitution  of 
covering  of  plank,  fitting  exactly  the  opening  of  the  silo  and  descend-  pUmk  for  earth, 
ing  with  the  maize  as  it  shrunk  down.    This  simple  change  produced  a 
perceptible  amendment,  but  it  was  quite  insufficient  still.    The  altera- 
tion was  but  little  retarded,  but  I  was  on  the  right  track.    To-day  I 
still  use  the  same  silos,  and  I  obtain  a  preservation  indefinite  and  com- 
plete.    In  what,  then,  have  I  modified  my  processes?    Instead  of  cut- 
ting my  maize  in  pieces  of  three  or  four  centimeters  in  length,  I  cut       Cutting  to  n 
them  one  centimeter  [-rtr"]  only.    Instead  of  mixing  a  quarter  and    ^    ^  engtn. 
sometimes  a  third  in  weight  of  short  straw,  I  never  exceed  the  propor- 
tion of  one-tenth,  and  oftener  I  bury  the  maize  without  any  mixture. 
Finally,  and  here  is  the  principal  difference,  I  pile  on  the  cover  of  my    Weighting  the 
silo,  when  it  is  fiHed,  four  or  five  hundred  kUos  [8-0  to  1,100  lbs.]  of  P^^^*" 
stones  or  blocks  of  wood  per  square  meter  [1^  square  yards]  of  surface. 
By  my  first  processes  I  obtained  only  a  temporary  and  incomplete 
preservation;  with  my  lost  I  obtained  a  preservation  indefinite  and 

absolute." 

•  •  •  «  • 

''  Cut  in  disks  of  only  one  centimeter  thick  the  maize  packs  better  in 
the  sUo,  it  occupies  less  space,  and  takes  the  form  and  consistency  of  a 
species  of  pulp,  leaving  in  its  mass  the  least  possible  amount  of  air.  In 
proportion  as  the  length  is  increased  the  preservation  becomes  less  per- 
fect, and  finishes  by  being  entirely  defective." 

The  heavy  weight  is  for  the  purpose  of  packing  the  mass  ^ea'^^^rSwiSre!'' 
and  thereby  expelling  the  air  inclosed  between  the  disks  of 
stalk  and  in  the  cells,  the  air  finding  its  outlet  between  the 
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^^  ^joints  of  the  coTmng  plank.    After  imttiiig  in  tiie  «ilfiy  the 

crispDe88  and  elasticity  of  the  stuff  diminishes  and  its  com- 
pressibility increases.  The  weighted  cover  follows  the  staff 
in  its  softened  condition,  and  brings  it  to  that  density  which 
is  necessary  in  order  to  pat  it  out  of  the  reach  of  all  altera- 
tion. 
fo^SJStog'Jf  *^™  Culture  of  maize  far  mHlage. 

It  will  be  nseful  in  this  connection  to  coll  a  leaf  &om  M. 
Gk>ffi»rt's  experience  in  regard  to  the  coltnre  of  the  maize, 
its  value  when  preserved  in  its  succulent  condition  in  Mos^ 
and  its  capacity  for  the  occupation  of  the  same  ground  in- 
definitely, not  only  without  iqjury,  but  actually  giving  a 
surplus  of  manure  applicable  to  other  areas  of  cultivation : 

t^f^M?  "^     ""^^  Bartin  my  aott  possesses  some  qualities  very  favorable  for  this 
periments  in  onl-  culture,  but  for  four  years  my  processes  left  muob  to  be  deisired,  and 
tuTo  of  corn.        within  two  years  I  have  made  more  progress  than  I  had  obtained  dur- 
ing twenty  years  preceding.    The  large  quantity  of  maize  that  the  in- 
crease of  this  culture  and  my  perfected  processes  have  placed  every 
year  at  my  disposal  has  permitted  me  to  double  the  number  of  my  stock ; 
and  each  animal  produces  triple  the  amount  of  available  manure. 
Therefore,  if  my  maize  requires  abundant  manuring,  it  causes  a 
Increiwe  of  production  of  manure  more  than  sufficient.    In  fact,  a  hectare  [2.47 
are.  acres]  of  maize,  properly  treated  and  successfully  preserved,  yields  a 

product  of  more  than  50,000  kilos  of  manure,  and  absorbs  hardly  one- 
third  of  this  quantity.  It  is  necessary  to  add  that  each  week  I  spread 
upon  my  dung-heaps  100  kilos  [225  lbs.]  of  phosphate.  This  practice 
gives  excellent  results,  above  all  in  Sologne,  where  our  soil,  naturally 
very  poor  in  phosphoric  acid,  requires  that  we  should  furnish  it  in 
every  possible  form.  Some  foreboding  people  predicted  four  years  ago 
that  I  would  lose  all  my  stock  if  I  continued  to  feed  them  exclusively 
on  maize  throughout  the  year.  I  have  continued  to  do  so,  and  all  my 
^altb  of  the  animals  eijoy  excellent  health,  without  even  a  shadow  of  a  malady. 
One  of  f  he  most  valuable  properties  of  maize  is  the  power  of  self-suc- 
cession almost  indefinite.  Some  of  my  finest  maize  occupies  a  field 
which,  during  the  past  eighteen  years,  has  borne  fourteen  harvests  of 
that  plant  without  giving  any  signs  of  weariness ;  on  the  contrary,  the 
later  yield  is  better  than  the  former.  All  the  requirement  is  to  give  to 
the  laud  suitable  manuring,  restoring  each  year  the  equivalent  of  that 
Repetition  of  which  is  taken  off.  Potash  is  the  predominating  comjionent  of  maize, 
com  crops.  Animals  consuming  it  assimilate  very  little  potash,  and  the  dung-heap 

restores  to  the  soil  nearly  all  of  it  that  has  been  removed  in  the  crop. 
Another  plant,  much  cultivated  in  Sologne,  the  hemp,  possesses  also 
the  property  of  eternalizing  itself  upon  the  same  field.  Each  farm  has 
its  hemp  field,  which,  for  centuries,  occupies  the  same  ground. 
Adaptation  of  <<  The  soil  which  is  best  adapted  to  the  culture  of  maize  is  of  medium 
^e  culture.         consistency,  rather  light  than  heavy,  moist  without  being  wet,  rich  in 

alluvial  matter,  and  therefore  of  a  dark  color.  It  is  remarkable  that 
our  poor  Sologne  possesses  an  abundance  of  this  kind  of  land,  as  if 
heaven  had  wished  to  give  it  some  sort  of  compensation  for  all  its  other 
inferiorities.  Heavy  soil  is  equally  well  adapted  to  produce  very  fine 
maize,  but  requires  more  labor ;  for  it  is  necessary  to  bring  it  to  a  state 
of  fine  pulverization,  at  the  risk  of  the  seed  not  sprouting,  which  is 
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always  difficult  in  compact  earth.    In  general  terms,  maize  will  snc-      .   Ent&age  of 

ceed  wherever  beets  do  well,  with  the  same  conditions  as  to  manuring 

and  top-dressing.    But  maize  cannot,  of  conrse,  have  the  pretension  to 

compete  with  advantage  against  snch  a  rival ;  above  all,  in  the  rich        GofBut'B  ac- 

eoantries  where  for  so  long  a  time  it  has  been  cultivated  as  a  plant  that  ^^^ 

is  both  valuable  in  commerce  (sugar)  and  for  fodder.    In  those  parts 

maize  can  only  make  for  Itself  a  modest  place,  as  a  means  of  varying  a 

little  the  food  of  our  animals. 

**  But  in  those  countries,  such  as  the  South  of  France  and  Algeria,     Yalne  of  corn- 
where  the  excessive  heat  causes  the  beet  to  fail,  there  maize  will  ren-  ^f   ^«ace"^uici 
der  immense  service.    Preserved  by  ensilage,  it  will  assure  at  all  times  Algiers, 
to  the  cattle  sufficient  food,  instead  of  those  alternations  of  abundance 
and  scarcity  which  often  have  such  sorrowful  results.'' 

After  reciting  his  mode  of  flat  caltare  in  drills,  he  adds : 

**  Thanks  to  the  care  that  I  have  specified,  I  obtain  fh>m  my  maize    Yield  of  sreen 

fiodder 
an  enormous  yield.    In  the  past  five  years  the  minimum  has  been  75,000 

kilos  per  hectare,  and  the  maximum  415,000.    The  average  yield  has 

been  90,000  kilos  i>er  hectare.''* 

Maize  for  ensilage  shoald  be  drilled  or  planted  in  tows,^^^^  of  plant - 
That  which  is  sown  broadcast  does  not  contain  so  much 
sagar  as  that  which  has  more  air  and  sun.    It  should  be 
cat  when  it  is  in  tassel,  before  it  forms  ears,  and  when  it  is   Period  of  cut- 

'  '  ting. 

the  most  juicy.  If  for  any  reason  the  cutting  is  deferred 
until  the  grain  is  partly  formed,  and  a  part  of  the  leaves 
wither,  or  the  frost  touches  it,  it  can  still  be  preserved  with 
great  profit,  but  the  air  entering  the  shrunken  cells  of  the 
partially''  dried  stalk  will  cause  it  to  sour  more  or  less  in  the 
iihy  and  the  cattle  will  not  appreciate  it  so  highly,  though 
they  will  stiU  eat  it  in  preference  to  hay.  If  cut  at  the 
right  time  and  preserved  in  the  right  manner,  they  always 
prefer  it  to  June  grass.  The  cutting  can  be  done  most  eco- 
nomically with  a  reaper. 

Construction  of  the  silo.  Construction  of 

*^  the  silo. 

The  form  of  the  silo  is  very  important,  a^  it  should  offer 

the  least  possible  resistance  to 
the  packing  of  the  contents.  All 
angles  should  be  avoided;  the 
elliptical  is  the  preferable  form. 

A  silo  should  be  as  large  as  is  PianofsUos. 
compatible  with  easy  and  eco- 
nomical use ;  the  preservation  of 
ensilage  is  always  less  perfect 
in  small  silos  than  in  large  ones. 
Close  to  the  walls  there  is  gen- 
erally some  alteration  in  the  qual-  * 
FiG.254.-Piaiio/<«rt»»i;M.  Au-^^J^  ^^^  i*  18  desirable  to  reduce 

fute  Oofaf%  BurHn,  France,     this  as  much  as  possible. 

**  About  40  tons  to  the  acre. 
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waiM.^"'*'^* *^  A  silo  may  be  built  of  grout,  with  15''  walls;  four  parts 
sand  and  one  part  cement,  mixed  with  coarse  gravel,  about 
half  and  half,  laid  on  in  plank  boxes  or  troughs,  and  plas- 

constractionoftered  iuside  with  cement.  The  center  wall,  if  built  in  pairs 
or  triplets,  should  be  18''  thick;  the  walls  vertical  and  built 
half  underground  for  equability  of  temperature ;  the  floor 
cemented. 

Cost  The  cost  of  a  silo  is  less  per  cubic  contents  for  larger  than 

for  smaller  sizes.  For  a  moderate  size  an  estimated  cost  of 
$1  per  ton  capacity  is  probably  near  the  truth.  The  rela- 
tive cost  of  brick,  stone,  grouting,  lime,  lumber,  and  labor 
will  greatly  vary  the  estimate.     A  silo  SC  x  12'  and  12' 

Capacity  of  si-  deep  wlll  havc  a  capacity  of  nearly  150  tons,  calculating 
40  lbs.  of  pressed  fodder  to  the  cubic  foot;  but  as  it  will  not 
be  full,  owing  to  the  subsidence  of  the  material,  the  actual 
contents  will  be  less.  The  careful  trampling  in  layers  day 
after  day  as  the  silo  is  gradually  filled  will  insure  its  most 
complete  filling. 

OofiQirt'8  brick     At  M.  Gofiart's  farm  at  Burtin  the  silos  are  sunk  2  me- 

^  ters*  below  the  surface.    The  walls  are  raised  3  meters 

above  the  surface  of  the  ground  and  are  5  meters  wide ; 
elliptical  in  plan.  The  walls  are  2  bricks  thick  (about  IS") 
below  the  ground,  and  1^  bricks  thick  above  the  surface. 
The  walls  and  bottom  are  made  perfectly  water-proof  with 
Portland  cement. 

Cost.  The  triple  silos  cost  4,176  fr.,  and  have  a  capadty  of  812.45 

cubic  meters,  about  5.14  fr.  per  cubic  meter.  The  inventor 
intends  raising  the  walls  another  meter.  A  roof  excludes 
rain  and  snow.  That  shown  in  the  view  of  "the  silos  of 
Burtin"  is  temporary. 

Trench  silo.  The  silo  may  in  some  cases  be  a  trench  cut  in  the  soil. 
The  only  kind  of  ground  satisfactory  for  this  purpose  has 

i^andsMorria,  clay  abovc  and  a  porous,  dry  soil  beneath.  Mr.  Francis 
Moms,  of  Oakland  Manor,  Howard  County,  Md.,  makes 
trenches  in  a  soil  which  has  12"  to  18"  of  clay  on  top  and  a 
rotten  rock  below.  The  trenches  are  5J'  deep,  7J'  wide  at 
bottom,  11'  wide  at  top,  and  any  length  desire<l ;  the  faces 
are  not  plastered.  The  angle  of  batter  of  the  sides  will  de> 
pend  upon  the  character  of  the  soil  and  subsoil,  and  it  is 
probable  that  but  few  soils  could  be  trusted  for  a  permanent 
silo. 

It  would  certainly  be  better  in  most  cases  to  revet  the 
sides,  to  cement  them,  or,  better  than  all,  to  build  them  of 
stone  or  brick,  smoothly  cemented  inside,  as  elsewhere  de- 

*  1  meter  =  39.37  inches. 
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scribed.    No  plan  can  be  entertained  which  omits  to  prevent     .  ^neUage  qf 

the  percolation  of  water  into  the  silo,  and  the  slope  of  an 

earthen  silo  must  be  such  as  to  remain  firm  and  at  the  same  the  aJ^.™*^*^**"^^ 

time  not  so  great  as  to  prevent  the  superincumbent  weight 

from  compressing  the  mass  effectually. 

In  using  an  earthen  trench,  the  sides  are  lined  with  straw, 
standing  so  that  the  ensilage  will  slip  down ;  the  bottom  is 
floored  with  plank ;  the  fodder  is  trampled  in  and  heaped 
up  above  the  surface  of  the  ground;  the  top  rounded  up  French siioa. 
and  covered  with  a  thin  layer  of  long  straw,  the  thinner  the 
better ;  above  that  are  spread  sheets  of  tarred  roofing  felt 
or  paper,  and  above  that  earth  piled  on  about  2^  deep.  The 
earth  must  be  pounded  or  rolled  with  a  heavy  roller,  and  this 
pressure  must  be  repeated  occasionally  until  the  fodder 
settles. 

It  is  now  Mr.  Morris's  intention  to  make  a  number  of 
trenches  radiating  from  a  center,  upon  which  the  cutting 
machinery  will  stand  and  thus  obviate  the  necessity  of  mov- 
ing his  machinery  in  filling  a  number  of  silos.  One  now 
upon  the  ground  is  80'  long. 

Cutting  and  ensilaging.  h^^^  '^^  *^° 

The  French  machine  used  for  cutting  the  maize  costs  8()0    French  cntthig 
fr.,  and  will  cut  from  100,000  to  120,000  kilos  (say  from  n"*^^^'^^* 
to  13  tons)  per  day  with  an  8-horse-power  steam-engine. 
Length  of  cut,  t^-  of  an  inch. 

In  this  country  an  ensilage  cutter  is  made  specially  for   Amcricon  cn% 

*-  .7  ting  machine. 

the  purpose  by  the  New  York  Plow  Company,  55  Beekman 
street,  Xew  York  City.  Its  capacity  is  from  4  to  5  tons  y)er 
hour  of  green  corn-stalks,  cut  to  the  length  of  -^^q  of  an  inch, 
when  run  by  a  2-horse-power  engine,  or  10  tons  i)er  bour 
with  4-horse  power  and  a  large  machine. 

The  machine  will  take,  in  the  latter  case,  five  or  six  men  (Jap^ty- 
to  feed  it  from  the  heaps  of  maize  brought  fresh  from  the 
field,  and  the  cutter  should  be  set  as  high  as  the  top  of  the 
silo,  into  the  middle  of  which  it  will  discharge  by  an  apron, 
when  the  cut  fodder  can  be  raked  and  pushed  towards  each 
end.  If  it  be  inconvenient  to  place  the  cutting  machine  so 
high,  an  elevator  can  be  attached  to  the  rear  of  the  machine 
to  discharge  into  the  middle  of  the  silo.  Four  men  will  be 
kept  busy  spreading  the  cut  fodder  evenly  and  trampling  it. 

The  calculation  for  dimensions  is  a  cubic  foot  to  40  lbs.  o^ dimSiSons^"and 
cut  green  fodder  when  settled.    The  green  fodder  should  be  contents. 
fresh  from  the  field,  not  being  laid  in  heaps  to  heat  over 
night.    Twenty  inches  of  addeil  depth  of  cut  fodder  per  day 
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BntOagt  tf/will  keep  BuflSciently  aliend  of  the  beating',  and  by  filling  in 
with  successively  trampled  layers  the  final  subsidence  will 
be  leas. 
Con  •banid  bo  In  any  silo  the  cut  fodder  should  be  fine  onongh  to  pack 
closely;  the  liner  it  ia  cut  the  better  the  preserratioo,  and 
the  less  labor  of  mastication  for  the  animals  that  eat  it. 
Fiiiinitukd     The  «tIo  should  be  filled  as  rapidiv  as  possible  and  the 

paclcliig  Ihe  ftllo. 

layer  of  cut  fodder  be  kept  level  all  the  time,  and  the 
greater  the  compression  the  more  perfect  will  be  the  preser- 
vation. It  should  bo  especially  well  packed  along  the  walls. 
When  filled  to  the  top  and  carefully  leveled,  n,  layer  of  straw 
cut  2"  or  3"  long  should  (according  to  the  French  direc- 
CoTeror plunk,  tions)  be  spread  apoa  it,  and  on  the  top  straight-edge^l  trans- 
verse boards,  fitting  closely  together. 

The  layer  of  straw  has  been  omitted  in  America  with  good 
results,  and  a  cover  used  made  of  battene<l  shutters  of  two- 
inch  plank,  tougued  and  groovetl,  and  in  five-feet  sections, 
the  length  a  little  shorter  than  the  width  of  the  tilo,  so  as 
to  allow  them  to  slip  down  safely  as  the  fodder  subsides. 
The  air  escapes  above  through  the  interstices  between  and 
aronnd  the  sections  of  the  cover. 

The  weight  on  top  is  essential. 
ModBofamnir     The  boards  or  sections  are  arranged  across  the  sih  in 

IDg     the     plsDE  " 

ouTsr.  order  that  they  may  be  removed  one  by  one  when  feeding 

out  the  ensilage,  which  is  cut  down  vertically.  The  stones 
or  wooden  blocks  are  so  disposed  that  they  may  be  removed 
in  the  order  of  the  displacement  of  the  boards.  One  bun- 
Hwjni'it*' dred  pounds  per  square  foot  is  considered  necessarj'.  Salt 
may  bo  atlded  to  the  ensilage  as  the  filling  progresses,  say 
1  kilo  to  a  cubic  meter,  which  is  about  ^^  part  of  the 
weight  of  the  ensilage.     The  weight  of  the  latter  when 


Fig.  256. — Empfjins  a  tilo  by  rerHcal  alititig. 

packed  averages  about  812  kilos  per  cubic  meter.     Approxi- 
mately, this  may  be  called  2  lbs.  of  salt  to  the  cubic  yard. 

The  door  of  the  silo  is  recommended  to  be  of  temporary 
mnaoury,  plastered  in ;  the  whole  covered  with  a  roof  set 
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a  little  above  the  walls,  so  as  to  allow  circulation  of  air  ^jj^^^-^"***^*  ^ 
beneath  it^  and  the  eaves  extending  beyond  the  walls  to 
keep  oat  l^e  driving  rain  and  snow. 

When  the  «tla  is  (^^ened^  one  of  the  shat^rs  above  the  Emptying  the 
fodder  is  removed  and  the  feed  spaded  oat^  the  £eM»  of  the 
staff  being  cut  down  with  a  hay-knife.  It  is  sufficiently 
dense  to  stand  like  a  wall,  and  the  daily  consumption  will 
keepi^ace  with  the  effect  of  the  air  upon  the  face.  If  it  is 
to  remain  till  hot  weather,  it  is  better  to  take  out  the  upper 
half  first,  leaving  that  which  is  below  for  summer  use  under 
the  same  cover  of  plank,  which  will  not  need  to  be  heavily 
weighted. 

Feeding  of  ensilage.  Feeding  emU. 

age. 

The  exposure  of  the  ensilage  to  the  atmosphere  for  a  few 
hours  before  feeding  induces  a  moderate  alcoholic  fermenta- 
tion and  is  found  beneficial,  making  the  somewhat  insipid 
mass  more  savory.  The  time  must  depend  upon  the  tem- 
peratare.  !No  rule  can  be  given  applicable  to  the  frosty  days 
of  winter  and  the  tbrvid  temperature  of  summer. 

Siieaking  in  a  general  way,  and  subject  to  conditions  of  p^^^*^^; 
temperature  and  exposure  which  may  require  a  variation  in 
the  management,  it  may  be  said  that  ensilage  should  be 
taken  from  the  silo  the  evening  before  it  is  fed,  in  order  that 
it  may  have  fifteen  hours  to  become  alcoholic ;  at  that  time  it 
will  become  quite  warm  and  the  cattle  will  eat  it  greedily. 
Eight  hours  later  it  will  have  passed  the  proper  limits  and 
will  rapidly  spoil  as  food ;  48  hours  is  its  extreme  duration 
when  removed  from  the  pit.  This  first  fermentation  in- 
creases the  faicility  of  digestion,  and  therefore  the  nutritive 
I>ower  of  the  food. 

A  report  from  Winning  Farm,  Mass.,  dated  December,  winning Fum« 
1879,  gives  the  following  comparison  of  the  methods  of  feed-  ^^^^ 
ing  with  and  without  ensilage : 

'*Cost  of  keeping  30  head  cows  and  100  sheep  per  day : 

1,350  lbs.  ensilage,  at  $2  per  ton $1  35    Comparinun  of 

90  lbs.  shorts,  at  $18  per  ton 80^^\^g^8. 

60  lbs.  hay,  at  $15  per  ton 37 

2  52 
''Without  ensilage,  the  cost  was  as  foUows  per  day : 

800 lbs.  hay,  at$15perton 6  00 

160  lbs.  shorts,  at  $18  per  ton 1  44 

7  44  and  wltlMNit  it. 
Balanoe  in  ftvor  of  ensilage 4  93 
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Ensilage  cf     *<If  we  count  100  aheep  as  10  cows,  the  average  cost  per  cow  is  6f 
cents  per  day. 
Adyantage    of     "  Since  they  were  fed  on  ensilage  the  cattle  are  gaining ;   the  milk 
furalniK-         ^  increased  25  per  cent,  in  one  weeJt.    The  bntter  is  yellow  withoat  any 

artificial  coloring.  The  stock  will  all  leave  the  best  of  hay  to  feed  on 
ensilage.  Here  is  the  weekly  account  of  six  cows  that  came  in  last 
March :  They  are  fed  1,800  lbs.  ensilage  and  90  lbs.  shorts  per  week ; 
cost,  $2.70 ;  resnlt,  22  lbs.  batter,  at  35  cents,  and  240  lbs.  skim  milk, 
at  1  cent,  $10.10  ;  profit  one  week,  $7.40  on  6  cows  that  withoat  ensilage 
would  have  been  dry.'' 

Mr.  Goffart  writes : 

QoOirt'B  expe-  '*  I  opened  in  April,  1877,  my  last  elliptic  «i/o,  which  contained  nearly 
rienc6infeedlng.iQQooQ  j^los  of  maize,  ensUaged  in  October,  1876,  more  than  seven 

months.  It  disclosed  a  very  compact  mass  of  a  brownish-green  color ; 
the  temperature  did  not  exceed  10  degrees  (R^umur)  [54  Fahr.  ] ;  there 
was  no  appreciable  odor ;  taken  in  the  mouth  it  was  really  insipid,  and 
this  freedom  from  odor  and  taste  produced  at  first  an  almost  disagree- 
able sensation. 

"  I  detached  from  the  mass  several  hnudred  kilos,  intended  for  the 
next  feeding  of  my  animals.  It  was  hardly  exposed  to  the  air  when  it 
underwent  a  veritable  change;  the  brownish  color  became  sensibly 
green,  the  beginning  of  alcoholic  fermentation  took  place,  without  ex- 
ceeding the  limits  which  that  fermentation  ought  never  to  pass.  That 
silo  was  not  completely  exhausted  until  the  10th  of  August,  and  the 
maize  remained  in  good  condition  until  the  last  day.  My  forty  days' 
maize  reached  at  that  time  the  point  where  it  was  suitable  to  be  cot 
for  fodder ;  it  had  attained  its  full  height,  and  in  the  mouth  of  August 
my  animals  ate  it  green ;  they  were  only  ten  days  without  maize  during 
the  vear  1877. 

''My  9ilo8  of  rye  will  be  consumed  during  the  winter.  I  do  not  need 
to  say  that  green  rye  is  much  richer  than  maize,  and  a  much  smaller 
quantity  will  go  as  far ;  the  mixture  of  these  two  kinds  of  fodder  is  an 
excellent  diet." 

And  later,  under  date  of  Burtin,  July  20, 1879: 

''I  am  now  feeding  63  head  of  cattle  exclusively  on  ensilage  of  Oc- 
tober last ;  it  is  as  good  as  when  first  put  up. 

u  »  «  »  QiiQ  important  point  that  a  long  practice  has  put  for  me 
beyond  doubt  is  that  the  same  green  maize  nourishes  better,  the  weight 
being  equal,  when  it  Ls  cut  short  than  when  it  is  fed  whole,  and  that 
its  nutritive  power  increases  when  it  has  been  softened  by  lying  sev- 
eral weeks  in  a  sUo,  then  undergoing  a  light  commencement  of  alco- 
holic fermentation  a  fetr  hours  before  being  fed  out.  I  estimate  that 
with  young  animals  acclimated  the  increase  of  weight,  at  80  centimes 
per  kilo  [7  cents  per  pound],  will  pay  upon  an  average  about  20  fr.  i>er 
thousand  kilos  of  preserved  maize  [about  $3.50  per  ton].  I  consider 
this  price  as  so  nearly  regular  that  I  adopt  it  as  a  i)oint  of  departure 
when  I  wish  to  reckon  up  my  farming  operations." 

AddrcM  of  J.  lu  a  late  address  before  the  American  Dairymen's  Asso- 
am  TSryimSi'*  ciation,  at  Sjracuse,  N.  Y.,  Mr.  J.  B.  Brown  states  that — 

.Association. 

*^Tuo  farmers  of  Orange  County  require  six  acres  for  summer  and 

winter  support  of  one  cow  by  hay  and  grazing,  of  which  seven-twelfths 

Js  fed  in  .a^iry  state.    Twenty-five  tons  of  green  corn-stalks  will  sup- 


AGRICULTURAL   IMPLEMENTS:    COMMISSIONER   KNIGHT.       258 

port  in  better  average  condition  two  cows  ibr  a  year,  with  68  lbs.  per      .  EntUage  of 
day.    Bat  it  is  not  difficult  to  double  this  quantity  of  stalks  per  acre. 
One-half  the  manure  deriv^ed  from  feeding  green  fodder,  carefully  pre- 
served, will  keep  up  the  land.    A  mature  or  fattening  animal  removes    Feeding, 
none  of  the  coustitnents  of  its  food  that  are  valuable  for  manure. 
Therefore,  the  most  fertile  farms  of  the  Eastern  States  are,  as  a  rule,    iDoreaaedqtmik- 
thoae  that  are  devoted  to  stock  or  dairy  farming.    Cattle  are  not  only  av^ijS>ie.™'"^"'^ 
the  distributing  reservoirs  of  vegetation,  but  they  also  may  be  made 
to  increase  the  sources  of  supply.    English  agriculture  became  success- 
ful and  profitable  through  stock  farming." 

The  latest  on  the  subject  from  M.  GU)£EEui;  is  as  follows,  riST^^^swi**^ 
under  the  date  of  Burtin,  December  17, 1879 : 

*'The  longer  experience  that  I  have  in  feeding  ensilage  to  stock,  the 
more  I  am  convinced  of  the  great  service  that  it  will  render  to  agri- 
culture. 

"  From  October,  lb78,  to  October,  1879,  I  have  fed  the  hundred  ani- 
mals in  my  stable  exclusively  with  ensilage  maize  during  the  winter, 
and  concurrently  with  fresh  maize  at  the  time  when  I  hod  it.  The  an- 
imals have  always  enjoyed  the  most  excellent  health,  and  I  can  assure 
you  that  they  have  more  appetite  for  the  ensilaged  maize  than  for  fresh 
fodder,  whatever  kind  it  may  be.  Cows  fed  upon  fresh  maize  give  ex-  Miloh  cows, 
cellent  milk,  which  yields  Urst-quaUty  butter  and  of  exquisite  flavor. 
Fed  upon  ensilaged  maize,  the  milk  is  still  very  good,  and  I  have  not 
noticed  that  its  quantity  diminished,  but  the  butter,  while  still  being 
of  good  quality,  is,  however,  inferior.  But  whatever  may  be  the  diet 
of  the  cows  in  winter,  the  butter  made  at  that  season  is  always  inferior 
to  that  made  during  the  fine  weather.  I  have  caused  to  be  taken  firom 
the  account-books  of  the  expenses  upon  my  domain  the  cost  of  the 
culture  and  ensilage  of  maize  during  the  pas  j  season.  You  will  ob- 
serve the  small  cost  for  the  food  of  the  animals.  Indeed,  in  reckoning 
6  per  cent,  of  the  weight  of  the  animal  for  its  daily  food,  I  arrive  at  Costof  feedper 
an  expense  of  3f  cents  per  day  to  feed  an  animal  of  1,320  lbs.    I  p«r    em- 

know  of  no  fodder  of  which  the  ration  costs  so  little  as  my  maize, 
which  only  costs  me  90  cents  per  ton ;  and  this  notwithstanding  the 
year  has  been  unfavorable  for  maize,  the  wet  spring  and  part  of  the 
summer  having  injured  the  plant.  One  could  see  at  a  glance  in  my 
fields  that  the  stalks  had  not  reached  their  normal  heights,  except  in 
the  middle  of  the  beds,  where  they  were  high  enough  to  escape  injnry 
by  the  wet.  Besides,  I  was  compelled  to  commence  my  operations  too 
late,  and  the  result  was  an  increase  of  expenses  in  cutting  and  ensilag- 
ing in  the  shorter  working  day.  Finally,  the  high  price  of  wine  this 
year  has  increased  the  cost  of  labor  in  a  considerable  degree.  I' was 
compelled  to  cut  down  the  stalks  by  hand,  but  I  ought  to  advise  you 
of  the  great  economy  of  cutting  them  with  a  mowing  machine,  as  is 
practiced  already  by  several  of  my  disciples.  •  •  «  i  have  built 
near  my  silos  an  embankment,  forming  a  platform,  accessible  from  two 
sides  by  a  gentle  slope,  for  the  easy  ascent  of  carts  loaded  with  maize. 
Upon  this  platform  I  have  established  an  engine  and  my  stalk-cutter.  Arrangement 
which  are  level  with  the  upper  part  of  my  «iZ<w.  The  elevator  carries  JhineT^BQoSu*^ 
the  fodder  over  the  center  of  the  middle  of  one  of  the  three  «i2<w,  and 
it  falls  into  all  the  nlos  in  diverging  streams.  I  have  obtained  thus  a 
noteworthy  economy,  by  avoiding  moving  the  machines,  and  by  saving 
valuable  time  at  a.  season  of  the  year  when  the  working  days  are  so 
short.'' 
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I  .  JOntOage  qf    jt  may  be  added  that  in  France,  although  maize  is  largely 

grown  for  fodder,  it  does  not  mature  its  seed,  which  has  to 


be  imported,  and  the  uncertainty  of  the  sprouting  of  the 
seed  is  one  of  their  principal  difficulties,  especially  in  wet 
and  cool  seasons. 

Though  the  figures  of  exi>en8e  in  France  are  not  applica- 
ble to  the  United  States,  it  may  be  mentioned  that  the  cost 
to  M.  GofGart  of  cutting  the  maize  in  the  field,  carting,  cu^ 
ting  in  the  machine,  and  filling  the  silosy  was  15  cents  per 
1,000  kilos=2,230  lbs. 
FrandsMo^     Mr.  Fraucis  Morris,  of  Oakland,  Howard  Ck>unty,  Md., 

Hownrd  Co.,  Md.  ^  .,  *  .         , 

has  proved  me  value  of  the  ensilage  of  com  m  the  years 
ld76-*'77,  stating  in  a  letter  of  December,  1878,  that  the  feed 
is  relished  by  horses,  mules,  oxen,  cows,  sheep,  and  pigs. 
One  of  his  later-built  ailos  holds  ficom  60  to  70  tons,  in  ad- 
dition to  his  three  original  siloSj  each  lO'  deep,  3',  wide,  and 
24'  long. 

ieri£i,M»*^'     ■^'  ^^®y  ^^  b^i^*  ^^  BiUerica,  Mass.,  two  siloa  strictly 

upon  the  French  plan :  40^  long,  18'  wide,  and  12'  deep. 

Mr.  Thomas  Hunter,  of  Lodore,  Amelia  County,  Virginia, 
has  also  adopted  the  ensilaging  of  maize  with  success  and 
profit. 

Many  will  be  ready  to  follow  these  enterprising  leaders. 


AMJBBIOAN  A  QBIOULTURE  Atntriean  agri- 

euUure, 

The  system  of  agricaltare  in  the  United  States  is  essen- 
tiaUy  low,  and  necessarily  so.    Where  land  is  cheap,  labor 
dear,  and  capital  limited,  it  is  the  true  system  and  the  only 
oae  which  can  succeed.    High   farming  will  come  with      Low ««.  high 
changed  conditions.    Washington  was  right  when  ho  told         ^' 
Sur  John  Sinclair  that  the  expensive  systems  of  the  English     Washington's 
agricoltorists  would  not  pay  in  America.    Neither  will  they  ^^ 
yet  over  any  large  area  of  our  country. 

The  products  of  the  low  cultiTation  of  the  United  States    united  stat«H 

^  agricultarnl  pro- 

amounted  in  1870  to  $2,448,000,000  in  grain,  grass,  cotton,  dncUon. 
tobacco,  and  cattle  feed ;  the  value  of  the  animals  slaugh- 
tered was  $400,000,000. 
The  raw  productions  of  the  American  farms  represent    ,    Ryifttion  of 

'^  *  T»lne  of  raw  pro- 

one-fifth  of  the  capital  invested,  which  is  better  than  in  duct  to  capital  in 

^  ^  France  and  in  the 

France,  where,  according  to  M.  Tisserand,  the  raw  prod-  United  states. 
act  is  from  one-sixth  to  one-seventh  of  the  capital  in\  ested. 
The  result  in  the  United  States  is  equal  to  $240  per  head  of 
the  rural  population,  and  near  $1,200  for  each  adult  em- 
ployed in  agricultural  labor. 

The  productive  power  of  the  American  agricultural  la-        Productiye 
borer  is  greater  than  that  of  the  European.    Under  his  sys-  ^Sicm      lar 
tem  of  low  culture  he  has  a  larger  profit  than  the  farmers  in    ^^' 
the  high-culture  lands.    The  American  farmer  distributes 
his  labor  and  expense  over  a  relatively  large  area  and  har- 
vests but  little  per  acre;  high-culture  farmers  concentrate 
their  work  and  money  upon  a  relatively  narrower  area  anid 
increase  the  yield  per  acre.    Each  system  is  right  under 
certain  conditions. 

So  long  as  the  proportion  of  land  in  the  United  States  to  i^^^^x^^. 
the  agricultural  population  is  nearly  five  times  greater  than  ^^^ Jgf*^"^^* 
that  of  France,  it  cannot  be  expected  that  the  same  systems  and  Fnmce. 
of  culture  will  suit  both  countries. 

Under  low  cultivation   quantity  rather  than  quality  is    ^^^^ 
Bonght,  and  the  system  runs  through  all  departments  of  the  cnitnre. 
rural-  interest.    In  live  stock,  for  instance,  the  increase 
per  cent  in  the  United  States  in  10  years,  1860-'70,  was,  in  .^^''^^JJi*''* 
horses,  42,  cattle,  39;    and  the  United  States  possesses 
three  times  as  many  horses  and  twice  as  many  cattle  as 
France,  though,  curiously  enough,  the  number  of  cattle  rela-  be?SfF^ncbSSd 
lively  to  the  cultivated  acreage  is  about  the  same — about  ^j^*^     "^'® 
140  to  the  1 ,000  acres.    The  uncultivated  lands,  however,  of 
the  United  States  maintain  so  large  a  portion  of  the  cattle 
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evMtHe!^^  *^  *^**'  ^  *^  ^^^^'t  France  probably  maintains  donble  the 

namber  of  cattle.  Eelatively  to  the  population,  the  number 
m^i^MtauSs^to  ^^  animals  per  head  is  much  greater  in  the  United  States 
^^Stotee'  ^Sd  *^*^  "^  France — over  double  the  number  of  cattle,  but  few 
Franco.  morc  shecp,  nearly  three  times  the  number  of  horses,  and 

six  and  one-half  times  the  number  of  hogs. 
Americans     The  pooplc  of  the  United  States  can  generally  be  trusted 

adapt  their  policy  ^  ^,  i  ,  .   ,  « .  ■■ 

to  their  opportu-  to  pursuc  the  plan  which  secures  most  profit,  and  are  quite 
^  ^'  as  ready  to  change  and  to  adopt  new  policy  as  is  desirable. 

High  culture  is  coming,  and  in  many  places  has  already  been 
adopted  with  success.  The  great  area  of  slovenly-tilled 
lands  in  the  West  reduces  our  average  production,  but  the 
marvelous  richness  of  our  new  lands  realizes  to-day  the 
terse  description : 

'^  Tickle  the  land  with  a  plow,  and  it  laughs  with  a  harvest. '' 

oompariaon  of     The  different  procedure  of  our  people  and  of  the  Spanish - 

the    methods   of.  .  i-j.-!  a.  -j-i  j.ja.i_j  j 

Engiiah  and  Amcncau  colouists  shows  two  Widely  separated  methods  and 
afficmentof  the  results.  While  the  Spanish  dcvotcd  themselves  to  the  fe- 
America.  vcrish  scarch  for  gold  and  silver,  the  English  applied  them- 

selves to  agriculture. 

No  one  better  understands  and  no  one  has  better  stated 
the  matter  than  M.  Eugene  Tisserand,  the  Insi>ector-6eneral 
of  Agriculture  of  France : 
opininn  of  M.     "  The  prescucc  of  an  enterprising  race,  sprung  from  a 

Eiip6no       TlBse-    ^      ,       «  ^  -  ,     i_  .^  .        5  j  i_  j 

rand.  stock  of  austcrc  men  of  severe  habits,  animated  by  a  grand 

religious  faith,  gifted  with  great  independence  of  character, 

attached  to  the  soil  and  loving  to  cultivate  it,  determined 

above  all  to  create  in  their  new  country  a  manly  society  after 

on  the  causes  of  their  o wn  image — this  is  the  mai  n  cause  of  the  development  of 

of*  thr^"i?Bited  the  United  States.    Their  manners  have  changed  since, 

^^^^  their  seutiment  s  are  more  or  less  modified,  but  the  basis  of  the 

character  is  still  there.  The  granite  foundation  on  which 
the  edifice  rests  exists  always,  and  insures  its  stability." 


AcknowiedR-     Nothiug  could  bc  more  pleasant  to  the  writer  and  nothing 
g^ne  Tisserand.  morc  appropriate  to  the  subject  of  this  report  than  to  close 

with  the  words  just  quoted,  those  of  M.  Eugene  Tisserand, 
to  whose  learning  and  practical  skill  in  administration  not 
alone  are  the  people  of  France  indebted,  but  also  all  for- 
eigners who  have  had  the  pleasure  of  being  associated  with 
him,  whether  as  members  of  the  jury  on  agriculture,  of  which 
he  was  president,  or  as  visitors  to  the  admirable  agricultural 
institutions  of  which  he  is  the  guiding  spirit. 

BDWAED  H.  KNIGHT, 
Honorary  Commissioner  and  Member  of  the 

International  Jury^  Claw  76. 
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[Extract  firom  the  QffioiAl  ClMsifloattoB.) 

SBVEIfTH  GEOUP.— ALIMENTARY  PEODUCTS. 

CLASS  69.— CEREALS,  FARINACEOUS  PRODUCTS,  AND  PRODUCTS  DERIVED 

FROM  THEM. 

Wheat,  rye,  barley,  rice,  maize,  millet,  and  other  cereals  in  grain  and  in  flour. 
Grain  without  husk,  and  groats. 
Fecula  from  pot-atoes,  rice,  lentils,  etc.,  glnten 

Tapioca,  sago,  arrowroot,  cassaya,  and  other  feoola,  compound  farinaceous  pro- 
ducts, etc. 
Italian  pastes,  semolina,  yermicelli,  macaroni. 
Alimentary  preparations  as  substitutes  for  bread,  home-made  paste,  etc. 

CLASS  73.— VEGETABLES  AND  FRUIT. 

Tubers:  potatoes,  etc. 

Dry  farinaceous  vegetables:  beans,  lentils,  etc. 

Green  vegetables  for  cooking :  cabbages,  etc. 

Vegetable  roots :  carrots,  turnips,  etc. 

Vegetables  used  for  flavoring :  onions,  garlic,  etc. 

Salads,  cucumbers,  gourds ;  pumpkins,  melons,  etc. 

Vegetables  preserved  by  various  processes. 

Fresh  fruit;  dried  and  prepared  fruits :  prunes,  figs,  raisins^  ete. 

Fruits  preserved  without  sugar. 
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AGRICULTURAL  PRODUCTS. 


In  all  civilized  countries  societies  liave  been  formed  and      AgricuitnTOi 

^  exhibitions. 

fairs  instituted  for  the  advancement  of  agriculture,  but  in 

DO  other  country  have  they  been  so  generally  established  and 

oseful  as  in  the  United  States,  and  in  no  other  country  has  a^JJUSjJJSJthe 

agriculture  assumed  such  importance  and  commanded  such  united  states. 

respect  as  in  our  own. 

At  the  Centeunial  Exhibition  agriculture  was  plaoed  on    The  affricuitu- 
an  equaUty,  in  every  respect,  with  other  interests,  and  a  the  cStS^fni.** 
sabstantial  building  was  erected,  with  ample  accommoda- 
tions, in  which  were  placed  side  by  side  the  agricultural  ex- 
hibits of  every  nationality  represented. 

At  the  Paris  Exposition  no  agricultural  building  was  pro-  n6  special 
Tided,  nor  was  sufficient  space  assigned  in  the  main  exhibi-  cnituro  at  Pann. 
tion  buildings  for  foreign  agricultural  exhibits.  Hence  each 
of  the  principal  nations  competing  was  obliged  to  erect 
buildings  of  its  own  for  this  purpose,  which  were  necessarily 
detached  and  unfavorably  located  for  an  international  agri- 
cnltoral  exhibition. 

It  is  to  be  regretted  that  the  agricultural  products  of  the ,  The  short  time 

•*  o  xr  fQj.     preparation 

United  States  were  not  more  fully  represented.    This  is  to  limited  the  ex- 

,  tent  of  our    ex- 

be  attributed  to  a  want  of  means  and  time  to  collect  and  ^ibit. 

prepare  samples  of  products  for  exhibition.  It  seems  that 
the  interests  of  agriculture,  as  well  as  the  financial  and 
commercial  interests  of  the  country,  would  have  been  pro- 
moted by  placing  on  exhibition  fair  and  well-arranged  sam- 
ples of  all  the  products  of  our  soil  for  which  we  are  seeking 
markets  abroad. 

Great  credit  is  due  to  the  Oregon  State  Commission  for  o^g^**'*  %ud 
the  foil  and  most  excellent  samples  of  the  agricultural  prod  tJommis^on. 
nets  of  that  State.    The  "  White  Mammoth,^  "  Chili  Club," 
"]Cfine1y-Day  Spring,"  "White  Velvet,"  and  "Golden  Am-    Oregon  wheat, 
ber"  wheats  were  among  the  best,  and  unsurpassed  by  any 
other  varieties  on  exhibition.    The  Commission  did  not  wait 
for  the  action  of  Congress,  but,  in  behalf  of  the  agricultural 
interests  of  Oregon,  proceeded  to  place  its  agricultural 
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^Oregon  State  products  on  exhibition  where  they  might  be  examined.  The 
benefits  which  must  accrue  to  the  State  from  this  wise  and 
timely  action  of  the  Commission  must  be  great.  Of  the 
other  great  agricultural  States  of  the  Union  some  were  not 
represented  by  their  products  at  all  in  the  Exposition,  and 
others  but  partially  so ;  hence  Oregon  fairly  won  among  the 
food-purchasing  nations  of  the  Old  World  the  reputation 
of  being  the  foremost  cereal-producing  State  in  this  Union. 

Erhibitofcom.  j^jjian  com— wMch  constitutes  60  per  cent,  of  all  the 
cereal  products  of  this  country,  but  the  food  value  of  which 
is  not  fully  appreciated  in  Europe — was  represented  by  a  few 
good  specimens;  but  the  corn  on  exhibition  was  in  snch 
insufficient  quantity  that  it  attracted  but  slight  attention, 
and  did  not  fairly  represent  the  real  value  of  this  great 
staple  of  the  United  States. 

This  criticism  is  due  to  the  agricultural  interests  of  the 
country  and  is  not  intended  to  reflect  upon  the  action  of  any 
one  having  this  department  of  the  Exposition  in  charge.  I 
am  of  the  opinion  that  everything  possible  was  done  toward 
the  coUection  of  products  with  the  limited  means  and  time 

Few  responses  for  the  work.    The  requests  made  to  the  governors  for  sam- 

made  by  states  to  ^  «  /»        »     *         . 

the  invitation  to  pies  of  the  products  of  their  respective  States  fixed  the  time 

of  shipment  at  so  eaiiy  a  day  as  to  render  it  difficult  for 
them  to  respond,  and  in  but  few  cases  was  there  any  appar- 
ent effort  so  to  do. 

In  such  a  country  as  the  United  States,  extending  through 

30O  of  latitude  and  609  of  longitude,  embracing  within  its 

Time  required  vast  domaiu  morc  than  two  billions  of  acres  of  land,  with 

exhibit  from  so  evcry  variety  of  soil  and  climate,  and  producing  for  export 

8o*varief  oTpro-  almost  cvery  kind  of  product,  it  requires  time  and  means  to 

collect  samples  of  products  so  varied  and  so  widely  spread. 
The  work  cannot  be  done  in  a  week  or  a  month,  and  any  at- 
tempt to  make  such  a  collection  without  adequate  means 
must  still  be  a  failure. 


o^'of  *^ihi8^re^     It  is  uot  my  purpose  in  this  report' to  mention  each  meri- 
port.  torious  exhibit  separately,  but  to  briefly  refer  to  the  kind 

and  quality  of  the  products  on  exhibition,  and  give  such 
information  relating  to  their  cultivation,  yield,  and  general 
use  in  the  several  countries  as  I  have  been  able  to  obtain. 
Cereals  and  other  farm  products  were  exhibited  by  all  the 
nations  of  Europe  except  the  German  Empire.  Canada 
and  the  countries  of  Australia  were  well  represented. 
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FRANCE.  .._Z?^!!^?1__ 

The  foilowiDg  were  among  the  choicest  products  exhib- 
ited by  France: 

CEREALS. 

Chietam  wheat — This  is  a  superior  variety  of  winter  wheat,  ^^ea?*^'^^**  **' 
extensively  cultivated  in  France.    The  straw  is  5'  high,  and 
heads  from  4f'  to  5''  long.    The  exhibitor  claimed  to  have 
raised  78  bushels  to  the  acre. 

Unglish  red  (winter  wheat), — ^This  variety  is  a  medium 
grower ;  fine  large  smooth  heads  and  I'ed  chaff. 

Kent  wheat — ^The  samples  on  exhibition  were  very  fine, 
with  white  straw  and  medium  smooth  heads.  The  kernel 
is  bright,  but  is  ranked  among  the  red  varieties. 

Noah^s  wfieat — A  beautiful  variety  of  red  winter  wheat, 
said  to  be  the  best  produced  in  France  for  bread-making! 
It  is  a  rank  grower ;  the  straw  and  chaif  white ;  the  kernel 
hard  and  flinty. 

White  Bourges  tr^at.— Imported  from  Belgium,  and  highly 
prized  by  the  French  farmers ;  said  to  yield  50  bushels  per 
acre,  with  proper  cultivation. 

Hybridized  Surges, — A  rank  grower;  white  chaff  and  said 
to  yield  well. 

KtHsingland  wheat  {red  winter  wheat). — ^A  rank  grower; 
smooth  white  heads ;  a  choice  variety. 

Golden  Drop  wheat  (red  wheat), — ^This  variety  is  highly       varieties  of 
prized.    The  grain  is  very  plump  and  hard ;  straw  medium, 
with  smooth  heads  and  red  chaff.    Exhibitor  claims  to  have 
produced  75  bushels  per  acre. 

Prince  Albert  wheat, — A  very  white,  choice,  quality ;  me- 
dium straw,  with  large,  finely  formed,  smooth  heads  and 
red  chaff. 

Rousseau  wheat — ^Red  winter  variety ;  of  exceUent  quality, 
with  fine,  large,  beardless  heads. 

Victoria  wheat, — ^A  good  quality  of  red  wheat;  hard, 
flinty  kernels ;  rank  grower;  bright  straw  and  red  chaff. 

Hallet  wheat — The  kernel  of  this  variety  is  dark  and  soft; 
a  rank  grower  and  yields  well,  but  not  a  desirable  variety. 

Brunswick  wheat — A  good  quality  of  red  wheat;  rather 
soft,  but  yields  well. 

Hybrid  wheat. — An  excellent  quality  of  white  wheat; 
straw  white  and  coarse ;  heads  short,  beardless,  and  well 
filled ;  white  chaff';  shells  easily. 

ThicJcset  wJieaf. — A  rank  grower;  white  chaff,  with  well- 
filled,  beardless  heads. 
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Tf^^cm.  Miracle  wheat — Fall  wheat;  plump,  roand,  white  kernel; 

very  white,  large  straw  of  medium  height;  double  heads 
whoat.^^^^"  ®^and  bearded.    It  is  one  of  the  oldest  varieties  known;  is 
said  to  yield  well,  but  easily  degenerates. 

White  starch  {spring)  wheat, — It  resembles  rye  very  much 
in  appearance,  both  the  grain  and  straw. 

Spanish  wheat, — Large,  rough,  irregular-shaped  kemel| 
medium  straw,  white  chaff,  and  bearded  heads. 

Australian  black  winter  wh^at, — The  grain  is  of  a  bright 
amber  color ;  straw  coarse ;  heads  large  and  well  formed ; 
said  to  be  very  productive, 
varietiea  of  Nonctte  whco^i, — A  red-bcardcd  variety  imported  from 
Switzerland;  white,  strong-growing  straw,  with  heavy, 
drooping  heads. 

Black  spring  wheat. — ^This  variety  takes  its  name  from  the 
chaii,  which  is  nearly  black,  with  long  beards.  The  grain 
is  white  and  of  fair  quality. 

Oats.  Oats, 

Although  oats  constitute  28  per  cent,  of  the  cereal  prod- 
ucts of  the  country,  but  few  varieties  were  on  exhibition, 
and  but  one  new  or  different  from  what  is  grown  in  the 
United  States.    That  is  called  the — 

Pruni^r  oats, — This  was  propagated  by  Alexander  Prunier, 
of  Franconville,  who  is  now  engaged  in  growing  and  dis- 
seminating it  for  seed.  It  is  a  very  strong  grower,  coarse, 
stiff  straw,  not  liable  to  lodge  or  fall  by  wind.  The  grain 
is  dark  or  black,  and  resembles  the  Norway  oats. 

The  common  white  and  black  oats  are  generally  raised. 
The  white  Hungarian  oats  are  highly  prized. 

Rye.  Bye. 

Some  very  fine  samples  of  winter  rye  were  among  the  ex- 
hibits. It  is  extensively  grown  for  soiling.  Kye  constitutes 
but  lOJ  per  cent,  of  the  cereal  products  of  the  country. 

Barley.  Bartcy. 

Barley  is  not  extensively  grown,  and  constitutes  but  8 
per  cent,  of  the  cereal  products.  The  choicest  varieties  on 
exhibition  were  the  "CelestiaF  (from  Italy),  the  '*Six 
Rowed,"  and  the  Hungarian,  all  fine  samples. 

Celestial  barley. — ^This  is  considered  a  very  choice  variety 
for  strong,  heavy  soils.  The  grain  is  very  large  and  heavy, 
and  almost  as  free  from  hull  as  wheat  or  rye.  The  straw  is 
short,  the  heads  of  medium  length,  well  filled,  and  bearded. 
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Millet.  VRAJXCR. 

Samples  of  several  varieties  were  among  the  exhibits,  all 
good.  This  crop  does  not  seem  to  be  highly  prized  by  the 
Frenoh  farmers,  and  constitutes  bat  3  per  cent,  of  the  cereal  Muiet. 
products.  It  is  said  to  be  very  exhausting  to  the  soil.  The 
kind  most  commonly  grown  is  the  '^  white  miUet."  The 
heads  are  heavy  and  the  seed  white. 

Cam  {nuUze).  moIm. 

Some  small  and  Inferior  samples  of  com  were  among  the 
French  exhibits.  It  is  cultivated  to  some  extent  in  the 
south  of  France,  but  in  the  middle  and  north  is  principally  y»^  fS'^S^^ 
used  by  cutting  up  while  green  and  feeding  it  to  stock.  The 
grain  does  not  mature  except  in  the  south  of  France,  and 
even  there  it  is  only  small  varieties  which  ripen.  Com  is 
largely  used  for  horse  feed  in  the  cities,  but  is  imported  fix>m 
the  United  States.  But  little  is  known  of  its  real  value  for 
the  table.    Could  the  French  people  become  acquainted  with .,  litueimownof 

■^      '^  ^  its  value  for  the 

the  rich  and  delicious  New  England  ^'rye  and  Indian  brown  table, 
loaf^"  or  the  ^^com  cakes"  and  ^^ Indian  puddings"  so  com- 
mon in  the  United  States,  a  still  greater  demand  would  be 
created  for  this  most  valuable  product  of  our  country. 

LEGUMINOUS  PLANTS.  plmiif*™^'''" 

Pease.  p«aM. 

Pease  are  extensively  cultivated,  and  are  used  both  for  the 
table  and  feeding  to  stock.  The  vines  of  some  varieties,  if 
cut  early  and  properly  cured,  make  excellent  fodder  for 
stock,  and  the  pease  are  valuable  for  £Ekttening  swine. 
They  are  also  mixed  with  oats  or  rye  and  ground  for  horses 
and  cattie.  The  following  were  among  the  choicest  varie- 
ties on  exhibition : 

Purple-podded  pea. — This  is  a  new  and  valuable  kind 
lately  introduced  into  France.  It  is  a  rank  grower  and 
yields  well. 

Hungarian  pea. — ^Large,'  white,  and  round;  highly  prized p^^*^®**~  **' 
aad  extensively  grown. 

Belgian  pea. — ^Large  and  round,  with  a  rich  cream  color; 
medium  vines  and  produces  welL 

Black  Hungarian^  a  pea-vine. — ^This  is  a  small  black  pea, 
with  fine  running  vines,  thickly  covered  with  leaves.  The 
vines  make  choice  hay  for  sheep,  and  the  pease  are  valuable 
for  stock  feeding.  This  peavine  is  extensively  grown  in 
many  countries  in  Europe. 
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i^^'c" Beans. 

Beans,  like  almost  every  other  species  of  legominoas 
Beans.  plants,  are  grown  in  France.    The  large  black  ^^  horse-bean " 

is  raised  for  horses  and  other  stock.  Samples  of  all  the  dif- 
ferent varieties  were  among  the  agricultural  products. 

OTHER  FOOD  PB0DU0T8. 

tiibuSjnS*.^^^*      Potatoes  and  other  root  products,  vegetables,  chestnuts, 

etc.,  were  among  the  exhibits.  In  1873  these  different  cul- 
tures occupied  a  total  surface  of  1,981,424  hectares  (about 
4,953,560  acres),  or  3.8  per  cent  of  the  territory  under  culti- 
vation. 

Oleaginoua  OLEAGINOUS  PLANTS. 

plants. 

These  cultures,  consisting  of  colza,  cameline,  poppy  and 
rape  seed,  hemp  and  linseed,  olives,  etc,  constituted  an 
interesting  feature  of  the  collection.  In  1873  these  cultures 
occupied  872,678  hectares  (2,181,694  acres). 

Textile  plants.  TEXTILE  PLANTS. 

There  were  under  cultivation,  in  1873,  237,000  acres  of 
hemp  and  220,000  acres  of  flax.  Both  crops  are  considered 
profitable,  and  the  plants  and  products  of  the  same  were 
on  exhibition. 

OTHER  CULTURES. 

^ts,  hops,  to-  £jj  2gy3  ^^j,^  ^^^^  632,500  acres  in  sugar  beets,  8,760 
acres  in  hops,  and  37,500  acres  in  tobacco.  It  is  estimated 
that  the  cultivation  of  the  sugar-beet  has  increased  fivefold 
since  1840,  and  doubled  since  1862. 

Graaaes.  GRASSES. 

The  following  were  the  most  valuable  grasses  on  exhibi- 
tion: 

Sweet-scented  vernal  grass  (Antkoxanthum  odoratum). — 
Sweet-smelling  hay ;  fine  medium  straw,  with  heads  resem- 
bling beardless  rye.  It  is  quite  extensively  grown  for  both 
mowing  and  grazing,  always  mixed  with  other  grasses. 

Oat  grass  {Trititum  flaves€ens).-^Good  for  pastiures,  very 
productive,  and  can  be  grown  on  any  soil. 
KrassS!"**^*'^'*  "^     ^^'^op  (Agrostis  vulgaris).— Adapted  to  moist  land ;  makfes 

excellent  hay. 

Creeping  bent  grass  {Agrostis  stoUmifera). — Grows  on  moist 
land ;  excellent  for  forage  and  pasture. 

Improved  oat  grass  (Arenatheriumavernacumy  var). — Grows 
on  all  soils  and  is  wonderfully  vigorous  and  productive. 

Broom  or  rescue  grass  (Bromus  Schraderi). — Used  for  green 
forage  in  early  spring. 
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Meadow  fescue  (Festuca  elatior). — A  strong,  rank-growlDg       france. 
grass ;  very  productive,  but  requires  a  rich  soil. 

Barley  grass  {Hordeumpratense). — Excellent  for  pastures, 
but  only  found  on  rich  land. 

Meadow  grass  (Poa  pratensis). — Grows  on  medium  soil,  is 
very  nutritious,  and  not  easily  affected  by  drought. 

Honey  grass  {Holcm  lanatis), — Recommended  for  moist 
soil ;  very  productive  and  nutritious.  , 

Foxtail  meadow  grass  {Alopecurus  pratensis). — Closely  re- 
sembles timothy ;  principally  grown  for  pastures  and  is  very 
productive. 

English  rye  grass  (Lolium  perenne). — Grows  on  all  soils, 
makes  durable  pastures,  and  is  very  nutritious.  ^ 

Hudson  Bay  grass  (PoafesUles). — ^Grown  for  both  hay  and 
pasture ;  makes  two  crops  of  excellent  hay  in  one  season. 

Bed  fescue  (Festuca  rvbra), — Grows  on  all  soils  and  makes 
durable  pastures. 

8heep  grass  {Festuca  ovina). — Considered  valuable  for  poor 
soil ;  makes  excellent,  durable  pasture. 

Floating  fescua  (Glyceria  Jluitans), — Sea-grass;  vegetates   vadetiesofcui- 
early ;  vigorous  and  quite  nutritious ;  adapted  to  moist  land.  *^^*^®*^  gnwsos. 

Cocl^S'foot  or  orchard  grass  {Dactylis  glomerata), — Grown 
for  hay  and  pasture  on  all  soils ;  very  productive  and  good 
quality. 

Couch  grass  (Bromus  pinnatus), — Grown  principally  for 
pastures ;  resists  drought  on  very  thin,  light  soil  ]  medium 
forage. 

Canary  or  ribbon  grass  (Phalaris  arundinacea). — Grows  on 
low  land ;  is  coarse  and  vigorous ;  not  valuable. 

Hair  grass  (Agrostis  scahra), — Medium  for  grazing ;  grows 
well  on  abandoned  land,  under  trees,  and  in  forests ;  re- 
sembles common  June  grass. 

Timothy  (Phleum  pratense). — ^This  is  considered  to  be  one 
of  the  most  valuable  of  all  grasses,  not  only  in  France  but 
wherever  it  can  be  successfully  grown. 

Lucem  {Medicago  sativa). — A  species  of  clover  with  purple    Luoorn. 
blossom,  extensively  grown  in  France  and  other  portions  of 
Europe  for  hay  and  fertilization.    It  is  a  strong,  hardy  plant,      i«8  character 

.  ,  ,  K^i  *.   M.  7  jjjjjj  value. 

with  large  tap  root,  penetrating  deep  into  the  earth ;  hence 
a  great  renovator  of  the  soil.  Three  crops  of  hay,  equal  in 
quality  to  that  of  common  red  clover,  are  frequently  cut  in 
one  season.  The  cuttings  are  in  June,  August,  and  Octo- 
ber. There  seems  to  be  no  good  reason  why  lucern  cannot 
be  more  generally  gTown  in  many  portions  of  the  United 
States.  The  experiment  is  at  least  worth  trying,  and  no 
time  should  be  lost  in  solving  this  important  problem. 
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FRANCK. 


The  following  tables  will  show  the  amount  of  prodactive 
land  in  France,  also  the  aiea,  yield,  and  amoont  produced  of 
the  difieient  cultures : 


Division  of  productive  land  in  1873. 


Division  of  pro- 
ductive laad  in 
1873. 


Cereals , 

Otlror  onltnres 

Artiflcial  meadows ■ 

Fallow  ground 

Land  under  onltivation 

Nataral  meadows  and  orohaids 

Vineyards 

Woods  and  forests 

Other  productive  lands 

Total  of  productive  land,  pastures  not  induded 


Hectares. 


Ul,  907, 000 
1,348,000 
8,095,000  ' 
4,863,000  I 


Acrea. 


42.492,600 
3.363,000 
7,737,500 

12, 157.  500 


26, 301. 000  I    65, 752,  500 


4, 224, 000 
2, 583,  OOO 
8,  357.  000 


15, 164, 000 


41,465,000 


10,  5GU.  000 

6, 407,  500 

20, 892,  500 


37,910.000 


103.662,500 


Area  of  agri-     The  totsJ  agricultural  territory  of  France  at  the  present 

coltural  lands  of 

FVanoe.  time,  including  all  pastures  and  grazing  lands,  is  estimated 

at  132,262,500  acres. 


Area  and  amount  of  cereal  producta  in  1873. 


Area  and 
amount  of  cere- 
uls,  1873. 


Wheat 

Oats 

Rye 

Barley 

Mixture  ot  wheat  and  rye 

Buckwheat 

Com 

Total 


Hectares. 


Acres. 


6,966,000 

8, 182, 000 

1, 913, 000 

1,117,000 

603,000 

678,000 

606,000 


14,965,000 


17, 415, 000 
7,955.000 
4, 782, 500 
2, 702. 600 
1, 257, 500 
1,695,000 
1, 615,  OUO 


37,412,600 


Hectoliters. 


83.861,000 

70,493.000 

20. 779, 000 

18, 733. 000 

6. 287, 000 

9, 722. 000 

8, 918. 000 


Bushels. 


218,783,000 


237,6'J6,000 
199, 7:)0, 000 
58,  h74,  (K)0 
53.  075, 000 
17.  812, 000 
27.  r»46. 000 
25.  2G9, 000 


619,912.000 


YieXd  of  ceredU  for  an  average  year  from  1869  io  1873. 


Average  yield 
of  cereals  per 
acre,  1869-1873. 


Wheat. 
OaU.. 
Rvo  -. 
Barle 


>y 


Mixea  wheat  and  rye 

Buckwheat 

Com  

MiUet 


Hectoliters  Bushels  per 

per  hectare. 

aero. 

16 

17 

22.1 

25 

13.8 

14.82 

18.1 

20.4 

15.4 

17.04 

1&9 

18.2 

16 

18 

13.8 

14. 8S 

Numherofhoid-     The  territory  of  France  is  divided  into  3,977,781  farms, 

average  size,    averaging  about  16J  acres  of  arable  land,  or  33J  acres  of 

what  is  termed  "productive  land,''  each.    Of  this  number 

Routivo  num-  2,826,388,  or  71  per  cent.,  are  cultivated  by  the  owners,  and 

bcrs  of  proprie-     '         '         '  x-  7  ,  ^        , 

tiry  and  tenant  831,943,  or  21  per  ccut.,  are  rented  at  a  nxed  cash  rent,  and 

cultivators.  ,.,-rv  ^    .    ^  •»  «.*  ,., 

less  than  10  per  cent,  are  let  for  a  share  ol  the  crop,  which 
is  agreed  upon  between  the  proprietor  and  the  farmer;  the 
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fiumer  performing  the  labor  and  the  proprietor  furnishing       yaAMCE. 
boildings,  a  x)ortion  of  the  seed,  stock,  implements,  etc. 

In  1873  there  were  in  the  whole  country  3,195,600  plows,  j^^^^^^X 
of  which  only  860,572  were  of  improved  make.    There  were  ™®"**' 
134,116  thrashing  machines,  of  which  6,793  were  worked  by 
steam  and  127,323  by  horse-power,  3,161  mowers,  and  2,833 
reapers.    This  would  give  about  4  plows  to  6  farms,  or  1  plow  ^iS^w  of  im  ^il 
to  20J  acres  of  arable  land,  a  little  more  than  one  thrashing  bw^Sfams"^^ 
machine  to  33  farms,  one  mower  to  1,258  farms,  and  one 
reaper  to  1,408  farms.    Thrashing  machines  are  generally 
owned  by  the  wealthy  farmers  and  agricultural  societies 
and  let  to  the  small  farmers. 

Much  grain  is  thrashed  by  hand,  a  great  deal  by  hand-  Hand  thrashing. 
driven  machines;  the  work  is  done  fix)m  time  to  time  so  as 
to  have  fresh  straw  for  feed. 

The  same  year  there  were  in  all  France  4,817,198  horses,        Number  of 

workiiiflr  uiimals 

mules,  asses,  and  oxen,  or  about  6  working  animals  to  5  to  the  iltrm. 
&rms,  including  horses  and  mares  used  for  breeding.    When 
the  large  number  of  horses  used  in  the  cities  and  in  other 
industries  are  taken  into  account,  it  must  be  inferred  that 
most  of  the  farm  work  is  done  by  human  labor. 

Before  the  Bevolution  most  of  the  real  estate  was  held  by       xhe  land  in 
the  nobility  and  the  church;  but  the  Bevolution  changed form^ly held °^ 
this  order  of  things,  and  many  of  the  large  estates  were 
confiscated  to  the  government  and  sold  to  the  farmers  in  and  at  present. 
parcels  suited  to  the  means  of  the  purchasers.    A  law  was 
also  enacted  which  provided  that  the  real  estate  of  deceased 
persons  should  descend  to  and  be  equally  divided  between   Diyinionofreai 
all  the  heirs  of  the  deceased.    This  division  has  been  going  nS^  of  o^er.  ^ 
on  until  many  of  these  farms  have  been  divided  into  very 
small  parcels.    In  order  to  leave  each  proprietor's  laud  in 
connection  with  a  road  or  drive  way,  the  estates  have  been  smoii  holdings. 
divided  into  long  narrow  strips,  some  of  them  but  a  few  feet 
wide.    Ko  fences  are  used  and  the  plowing  is  down  with        Absence  of 
reversible  plows,  so  that  the  furrows  are  all  turned  one  way, 
leaving  the  ground  perfectly  level.    Some  proprietors  own 
several  of  these  parcels ;  but,  as  a  rule,  the  lines  between 
&rm8  are  indicated  by  the  growing  crops. 

I  visited  a  farm  fifteen  miles  fiw)m  the  city  of  Paris  which  ^  i>«««ription  of 

^  farm  in  neighbor- 

bore  the  reputation  of  being  a  model  farm  for  that  depart-  i^oodof  Paiis. 
ment  of  France  {Seine-et-CHse),  It  contained  6  hectares  or 
15  acres  of  land,  in  35  separate  and  detached  parcels,  all 
within  less  than  one  mile  of  the  little  village  in  which  the 
residence  of  the  proprietor  was  situated.  On  this  farm  were 
growing  crops  of  wheat,  oats,  barley,  potatoes,  and  other 
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y^AKCB.      roots  and  vegetables,  also  vineyards,  orchards,  and  meadows. 

About  one-third  of  the  entire  farm  was  in  wheat  and  oats. 

i>«^«cnption  ^f  The  te^m  work  was  done  with  one  horse  and  the  labor  by 

farm  in  ncifrnoor-  • 

hoodofPariB.     two  men  and  two  women.    The  men  were  paid  about  $11 
Labor.  per  month  and  women  one-half  that  amount,  with  board ; 

12  hours  constitute  a  day's  labor.    Most  of  the  manure  used 

upon  the  land  is  purchased  in  the  city  and  hauled  with  one 
MaDuring.       horse.    The  cost  of  manuring  an  acre  of  land,  with  the  usual 

quantity  (40  cart  loads  to  the  hectare),  is  about  $40. 
System  of  rot*.     The  systcm  of  rotation  of  crops  adopted  on  this  farm  is 

as  follows : 

Ist  year.  —Potatoes  or  other  roots,  with  stable  or  compost  manure. 

2d  year. — Wheat,  without  manure. 

3d  year. — Oats,  without  manure. 

4th  year. — Beans,  pease,  or  other  vegetables,  with  manure. 

5th  year. — ^Wheat,  without  manure. 

With  this  system  of  rotation  and  manuring  the  soil  is 
made  to  produce  heavy  crops  every  year  and  at  the  same 
time  increase  in  fertility.    The  proprietor  states  that  his 

Yi«ad.  average  yield  of  wheat  is  60  bushels  per  acre,  oats  from  75 

to  80,  and  barley  about  30  bushels  per  acre.    His  net  income 

Income.  from  his  farm,  after  supporting  his  family,  paying  all  ex- 

penses and  taxes,  amounts  to  about  2,000  fr.  a  year,  or 
nearly  $380. 

Beet  root  fanm     There  are  some  lai-ge  fifirms  in  France  on  which  improvecl 
tory.  implements  and  machinery  are  used.    One  visited  in  the 

north  of  France  contained  100  hectares  (250  acres)  of  land 
and  a  factory  for  the  manufacture  of  sugar  from  beete.  Yet 
this  farm  is  in  50  detached  pieces.    Beets  are  cultivated  and 

Yield.  manufactured  into  sugar.    The  average  yield  per  acre  is 

Wages.  from  2,000  to  2,500  lbs.    The  wages  paid  hands  ui>on  the 

farm  in  summer  are  50  cents  a  day  and  in  the  factory  in 
winter  70  cents  a  day,  without  board. 
Rotation  of     The  rotatiou  of  crops  here  is  as  follows : 

crops.  *■ 

Ist  year. — Beets^  with  stable  or  compost  manure. 

2d  year. — Wheat,  with  guano  or  phosphates. 

3d  year. — Beets,  with  strong  manure. 

4th  year. — Oats  and  rye  mixed,  with  guano  or  phosphates. 

tihzation**^^*^  '*'      ^^  good  farmer  thinks  of  raising  crops  without  the  aid  of 

fertilizers,  and  the  production  of  manure  is  also  systema- 
tized. Everything  that  comes  from  the  field  which  is  not 
used  for  food  is  carefully  collected  and  placed  upon  the 
compost  heap ;  and  in  estimating  the  value  of  an  animal 
to  be  kept  upon  the  farm,  the  amount  of  manure  it  will 
produce  is  taken  into  account. 
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The  followiDg  table  will  show  the  number  of  domestic  ani- 
mals in  1873,  and  the  amount  of  manure  produced  by  them : 


FBAMCB. 


AniTnnla, 


I  Number  of 
I    animals. 


Average  aimual 
aaantity  pro- 
duced by  each 
animal. 


Total   annual 

groduction 
I  pounds. 


Number  of  do- 
mestic animals. 


I 


Horses  and  mares 2, 31 0, 585 

Colts  and  fiUies 432,123 

A&ies I  410,268 

Mnka t  803,775 

Bolls  and  oxen i  2,105,651 


Cows 
YoangcatUe 

Calves 

Sheep , 

Lamos 

Hoes 

Sacking  pigs 

Goats , 

Kids 


6,038,818 
2, 424, 513 
1,252,477 
19,701,318 
6,233.706 
4, 074, 117 
1,681,530 
1, 358, 940 
435,807 


Pfyundt, 

6,048 

4.144 

2,576 

4.480 

6, 720 

6.508 

3,248 

1.680 

748 

330 

1,004 

806 

672 


Pound*,        Manure  product. 
13,  970, 880,  000 

1, 700, 208,  000 

1, 056, 160,  000 

1,361,420,000 
14, 152, 320,  UOO 
30. 244, 012, 000 

7, 876. 400. 000 

2, 103, 360, 000 
15, 44!),  584, 000 

2. 004, 624, 000 

7, 756, 806, 000 

1. 607, 072, 000 
013, 248, 000 
146. 406, 000 


48,663,817 


I  100,827,080,000 


Rotation  of 


crops. 


From  the  above  it  will  be  seen  that  the  annual  production        KeUition  of 

«  A  ««••  .  '        t      '      ^t  A'  11  amount  of  man- 

of  iDaoore  from  all  domestic  animals  m  the  nation  would  nre  product  to 
give  about  1,663  lbs.  per  acre,  or  about  one-sixth  of  the  *®'**^®* 
amount  required  for  a  triennial  dressing  of  all  the  arable 
land.  About  five-sixths  of  the  whole  amount  must  be  sup- 
plied from  the  compost  heaps  and  the  substitution  of  com- 
mercial manures,  consisting  principally  of  guano  and  phos- 
phates. 

ROTATION  OF  CROPS. 

French  farmers  have  learned,  by  long  and  well-tried  ex- 
perience, that  nothing  is  more  exhausting  to  the  soil  than 
"repeated  cropping'^  by  the  same  product.  Hence  a  sys- 
tematic rotation  of  crops  is  recommended  and  practiced  by 
all  the  best  and  most  successful  farmers,  varying  to  suit  the 
soil  and  climate.  Three  systems  are  in  use — (1)  the  bien- 
nial, (2)  the  triennial,  and  (3)  the  quadrennial.  In  36  depart- 
ments the  biennial  system  is  practiced;  in  46  departments 
the  triennial;  and  in  5  departments  the  quadrennial  has  been 
adopted.    A  French  agricultural  writer  says : 

In  the  sabstitntion  of  the  more  rational  and  progressive  qaadrennial 
system  for  the  triennial,  which  has  already  been  notably  improved  in 
two  of  the  rotations,  yon  avoid  the  sncceesion  of  one  cereal  to  another 
oereaL  This  favors  the  growth  and  maturity  of  the  plants  and  pre- 
vents the  propagation  of  ii^jarious  weeds. 

The  following  is  the  improved  triennial  system : 

Ist  year.— Wheat.  Sometimes  a  small  portion  of  the  field  is  sown 
with  rye. 

2d  year. — ^A  portion  of  the  field  is  sown  in  oats,  and  the  balance 
planted  in  roots  and  leguminous  plants. 

3d  year. — ^TrefoU  follows  oats,  flax  follows  roots,  and  colza  legumin- 
ous plants. 


Triennial   sys- 
tem. 
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^»^<^-  In  the  department  of  Setne-Inferieure  the  rotations  vary 

necessarily  with  the  nature  of  the  soil,  bat  the  triennial  is 

most  generally  practiced. 

^rtSiW*roto.     ^^  *^®  communes  of  Quevilly  and  Sotteville,  in  the  Seine 

th  "mS?"*^*^  Valley,  where  the  soil  is  sandy  and  contains  but  6  per  cent. 

of  clay,  the  rotation  generally  followed  is  the  biennial,  with 
one  part  placed  outside  the  annual  rotation  and  devoted  to 
meadows  and  pastures  of  long  duration.  On  these  lands 
formers  are  largely  engaged  in  stock  raising. 

Istyear. — Rye  or  barley,  sometimes  followed  with  bnckwheat  tlie 
same  year. 

Sd  year.— Beets  and  potatoes.  One-third  part  of  the  land,  out  of  the 
rotation^  is  in  Incem. 

These  crops  are  ordinarily  cultivated  in  the  following 
proportions :  Bye  and  barley,  f ;  potatoes  and  beets,  g ;  In- 
cem, }. 

In  the  same  valley,  where  the  soil  contains  12  percent,  of 
clay,  and  is  consequen.^y  more  fertile,  the  rotation  is  trien- 
nial, with  one  part  outside  the  rotation  for  lucem. 

Istyear. — ^Winter  wheat. 

2d  yearC — PaU  rye. 

3d  year. — ^Potatoes,  followed  by  Incern. 

The  proportion,  of  these  crops  are  generally  about  as  fol- 
lows: Winter  wheat,  J;  fall  rye, 4;  potatoes,  i;  lucern,  8 
years'  duration,  J. 

On  lands  of  a  heavier  soil,  vegetables,  especially  beans, 
are  rafsed  the  third  year. 

In  the  Bray  country,  where  the  soil  contains  but  7  per 
cent,  of  clay,  the  rotation  is  triennial,  and  the  crops  gene- 
rally consist  of  rye,  oats,  and  clover.  The  lucern  does  not 
grow  well  on  these  lands  on  account  of  an  impervious  layer 
of  clay  under  the  arable  soil,  which  stops  the  development 
of  the  roots  of  the  plant,  and  greatly  diminishes  its  growth 
and  duration.    The  rotation  is — 

1st  year. — Rye. 
2d  year. — Oats. 
3d  year. — ^A  part  in  clover,  the  balance  in  roots. 

The  rotation  for  the  clay  and  calcareous  soil  of  the  Bray 
country  is  as  follows : 

Ist  year. — ^Wheat. 

2d  year. — Oats. 

3d  year. — One-half  in  cloyer  and  one-half  in  mixed  grain. 

Marling.  Ouc  part  is  left  out  of  the  rotation  for  meadows  and  pas- 

tures. Sometimes  a  portion  is  summerfallowed  and  sown 
to  ^9i^eat  in  the  autumn.  These  lands  are  '< marled"  (ma- 
nured with  marl)* once  in  25  years.     The  amount  used 
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varies  from  600  to  3,000  hectoliters  per  hectare,  an  average 
of  abont  2,000  bushels  to  the  acre. 

MEAT  PRODXrOTB,  1873. 

Tbe  following  table  shows  the  average  live  weight  of  the 
animals  slaughtered  and  the  net  weight  of  the  dressed  meat; 
also  the  amoant  of  dressed  meat  to  the  100  lbs.  of  live  meat : 


F&A2IGB. 


Meat  products. 


AnJmalA. 


Oxen  and  bnOi 

OowB 

CalTes 

Sheep 

Lambs 

Swine 

Kids 


Live  weight. 


Foundi. 

1,125 

836 

158 

81 

27 


53 


Net  weight 
ofthequar* 
ten. 


Poundt. 

676 

475i 

99 

46 

18 

38i 

9 


Kelation  of  net 
Per  cent,  of  to  live  weight, 
meat  to  live 
weight. 


60 
67 
66 
55 
67 
57 
67 


The  number  of  animals  slaughtered,  of  all  kinds,  were  Kumber  of 
14,607,689,  yielding  1,909,340,064  lbs.  of  meat,  about  53  lbs.  i^SSt."''*'^*^^ 
to  each  inhabitant.  Of  the  meat  product,  about  55  per  cent, 
was  from  bovine  species ;  31  per  cent,  swine ;  13  per  cent, 
ovine  species ;  and  1  per  cent,  caprine  species.  The  weight 
of  dressed  meat  varies  in  the  different  species  from  55  to 
76  per  cent,  of  the  weight  of  the  living  animaL  In  all  spe- 
cies the  young  furnish  a  larger  percentage  of  meat  to  the 
gross  weight  tiian  the  full-grown  animal. 


MILK  PRODVOTS. 

The  estimated  average  annual  amount  of  milk  produced 
in  the  whole  country  is  80,500,000  hectoliters  (1,771,000,000 
gallons).  The  average  amount  from  each  cow  is  16^  hecto- 
liters, or  about  269  gallons. 

A  mixed  husbandry,  thorough  cultivation,  and  a  system- 
atic rotation  of  crops,  with  a  liberal  supply  of  fertilizers, 
seem  to  be  the  principal  secret  to  success  in  French  farming. 

GBEAT  BBITAIN. 

The  English  agricultural  exhibits  consisted  principally  of 
root  products,  leguminous  plants,  grasses,  and  seeds.  The 
cereals  were  not  largely  represented. 

Wheat. 

Samples  of  Mold's  new  varieties  of  wheat  (white  and  red) 
in  the  straw,  showing  the  products  of  a  single  grain,  at- 
tracted much  attention.  The  exhibitor  claims  that  this 
wheat  can  be  sown  one  month  earlier  than  any  other  variety, 


Milk  products. 


OBBAT  BRITAIN. 


Wheat. 


Hold's  wheat 
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oBiuTBBiTAiy.  aiid  takes  but  one-half  the  quantity  of  seed ;  that  106  grains 
have  been  produced  from  1,  and  14  quarters  (112  bushels) 
from  a  single  acre  in  one  year — statements  which  seem  to 
be  somewhat  extravagant. 


Root  CTOp8. 


Moots. 


Swedes. 


Carrots. 


Roots  for  stock  feeding  are  extensively  cultivated  through- 
out England.  Some  of  the  samples  on  exhibition  are  worthy 
of  special  mention. 

French  Swede  turnip, — This  turnip  is  said  to  have  no  su- 
perior when  size,  quality,  symmetry,  and  yield  are  taken 
into  consideration.  It  grows  in  all  climates.  If  planted  in 
May  it  will  mature  in  October.  Its  color  is  ordinarily  dark 
in  warm  climates  and  light  in  cold  climates.  It  grows  best  on 
medium  soil,  not  too  heavy ;  is  planted  with  a  drill,  in  rows 
18  inches  apart,  and  the  plants  thinned  to  about  12  inches 
apart ;  and  is  said  to  yield  from  25  to  30  tons  to  the  acre. 
The  samples  on  exhibition  averaged  about  17  lbs.  each. 
The  crop  is  gathered  in  November  and  put  in  small  heaps, 
covered  with  straw  and  a  little  dirt,  with  an  opening  at 
the  top  for  ventilation.  They  are  principally  used  for  feed- 
ing sheep,  and,  when  mixed  with  oil-cake  or  cotton  seed, 
are  considered  very  valuable  for  &ttening  purposes. 

Carrots. — Carrots  are  grown  almost  exclusively  for  horses. 
A  deep,  well-pulverized  soil  must  be  selected  for  the  crop, 
and  if  it  is  a  fine  fertile  loam  handsome  roots  may  be 
expected.  The  crop  is  gathered  in  October  or  early  in  No- 
vember, the  tops  removed,  and  the  roots  stored  in  dry  sand, 
where  they  are  preserved  for  feeding. 
Mangnid-wnnei.  Mangold-wurzel. — There  were  several  varieties  of  man- 
golds on  exhibition,  and  some  of  enormous  size  and  great 
beauty.  Their  principal  use  is  for  feeding  to  cattle.  The 
<^  Yellow  Globe  Mangold  ^  is  said  to  be  among  the  best  and 
heaviest  cropping  varieties  cultivated.  It  is  remarkable  for 
its  immense  size,  beautiful  shape,  neat  top,  fine  clear  skin, 
and  most  excellent  feeding  properties.  It  succeeds  well  on 
all  soils.  It  is  claimed  that  84  tons  have  been  produced 
from  one  acre. 

The  ''  Improved  Mammoth  Long  Bed"  is  said  to  be  the 
^'heaviest  cropping"  and  most  nutritious  of  all  long  man- 
golds. It  requires  a  deep  mellow  soil,  and  will  yield  f]X)m 
40  to  50  tons  to  the  acre. 

The  **  Golden  Tankard"  is  a  yellow-fleshed  variety,  and  a 
"heavy  cropper."  The  yield  is  said  to  be  from  56  to  60 
tons  to  the  acre,  with  good  cultivation.    For  dairy  cows  it 


Varieties. 
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is  considered  indisi)eiisable,  as  the  milk  from  cows  fed  upon  ohratbrttaik. 
it  will  bring  a  higher  price  in  the  market  than  that  from    Boot  oiop«. 
cows  fed  upon  any  other  mangold. 

The  '^  YeUow  Intermediate  mangold''  is  highly  prized  by  Mangoid-wuneL 
many  farmers.    It  has  a  neat  top^  with  few  leaves.    The 
root  is  nearly  as  broad  at  the  bottom  as  at  the  top,  conse- 
quently is  very  heavy,  averaging  from  15  to  20  pounds  each. 

Onions, — ^The  '* Improved  Beading,"  large  "Red  Early  onions. 
ItaUan,"  "  Jameses  Long-Keeping,''  and  the  "  Queen"  were 
among  the  best  varieties  exhibited.  The  "Queen"  is  a 
white- skinned  variety,  remarkable  for  quick  growth  and 
excellent  keeping  qualities.  If  sown  early  it  will  produce 
onions  from  1  to  2  inches  in  diametei  early  in  summer, 
which  will  keep  until  the  following  year. 

Pease.  PeaM. 

The  "  Emerald  Gem "  is  a  very  early  pea  and  very  ex- 
tensively grown.  It  is  fit  for  the  table  in  eight  or  ten  weeks 
after  plsmting.  It  grows  from  3  to  3^  ft.  high.  The  pease 
are  valuable  for  swine  and  sheep. 

The  "  Jewel"  is  a  dwarf  pea,  grows  about  18  in.  high,  and 
requires  no  sticks.    The  pods  are  thickly  set  and  well  filled. 

The  "Best  of  All"  is  a  well-known  variety,  very  prolific, 
has  an  excellent  flavor,  and  is  extensively  raised. 

Beans,  hops,  cabbage,  cauliflower,  kale,  etc.,  were  among  ^  VAiions  vege- 
the  exhibits  in  endless  profusion. 


Kale, 


Kale. 


Some  four  years  ago  public  attention  was  specially 
directed  by  the  London  Farmers'  Club  to  the  great  value 
of  kale  as  a  spring  crop  for  sheep,  since  which  its  culti-^jj^"^8c«>pft>r 
vation  has  very  largely  increased.  The  plant  somewhat 
resembles  the  cabbage,  but  does  not  form  into  one  compact 
head.  It  grows  to  the  height  of  from  2^  to  3  feet,  the  stem 
being  thickly  studded  with  side  shoots  forming  various- 
sized  heads,  and  producing  an  extraoidinary  quantity  of 
valuable  green  food.  The  following  is  from  a  pai)er  read 
before  the  London  Farmers'  Olub: 

''In  April,  towards  the  end  of  the  month,  we  drilled  in  the  thoasand-  Motleofonltore. 
headed  kale  seed,  abont  5  to  6  lbs.  per  aore,  which  is  the  best  known 
and  most  desirable  of  any  green  crop  I  have  ever  seen.  It  is  a  plant 
that  produces  more  feed  per  acre  than  any  other,  does  not  disagree  with 
any  stock,  nor  does  it  impoverish  the  land.  V7ith  me  it  has  never 
caused  sheep  or  lambs  to  blow  or  scour.  Eighteen  perches  per  day, 
with  a  little  straw,  have  kept  270  sheep  for  three  months,  without  the 
loss  of  one.'' 

18  p  B- VOL  5 
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GREAT  BBTTAiK.  AgriculiuTal  holdings. 

Agricultural     As  a  lule,  the  fermers  do  not  own  the  soil  they  cultivate 

ooluingR. 

in  England.  Tenants  with  ample  capital  have  no  difficulty 
^'n  obtaining  a  lease  of  land  from  fourteen  to  twenty-one 
years,  with  power  of  renewal  for  seven  years  longer  if  all 
the  conditions  of  cultivation,  which  are  minutely  specified 
in  the  lease,  have  been  faithfully  complied  with.  The  land 
is  generally  under  the  control  of  an  agent.  The  arable 
land,  as  a  rule,  is  under  a  high  state  of  cultivation  and  very 
productive. 
Great  yield  of  Although  morc  than  50  per  cent,  of  all  the  cultivated 
land  is  devoted  to  the  production  of  wheat,  rye,  oats,  and 
barley,  and  the  average  yield  of  these  crops  exceeds  that  of 
any  other  country  in  Europe,  if  not  in  the  world,  yet  the 
byiS^^rtoUoS^ productiou  of  wheat  is  rendered  unprofitable  by  the  impor- 
tation from  other  countries  of  wheat,  which  sometimes  rates 
at  a  price  in  the  market  below  the  actual  cost  of  production 
to  the  English  former. 

Cuitivaiion.  Cultivation. 

The  general  farm  work  seemed  to  be  well  systematized 
and  all  of  the  arable  land  well  cultivated.  The  following 
is  the  rotation  of  crops  recommended  and  practiced  by  the 
best  and  most  successful  farmers : 

The    four-year     Ist  year.— Wheat, 
rotation  of  crops.      ^,  •-.     ^ 

2d  year. — Roots. 

3d  year. — Barley,  with  a  portion  in  Beeds. 

■Hh  year. — Clover  follows  barley,  and  beans  follow  seeds. 

The  land  is  always  highly  manured  for  the  root  crop. 
Sometimes  rye  is  sown  in  place  of  wheat  and  oats  in  place 
of  seeds.    In  the  latter  case,  the  whole  field  is  in  clover  the 
fourth  year. 
statirtSi!'"^'""^  Agricultural  statisficn. 

In  1873  the  cereal  products  of  Great  Britain  amounted 

to  ^20,840,000  bushels,  or  about  12  bushels  to  each  inhab- 

prodnction  of  jtant.    Of  this  amount  33  per  cent,  was  wheat,  38  per  cent. 

cereals.  *^  '         * 

oats,  29  per  cent,  barley,  and  6  per  cent.  rye.    The  same 
AnimaiM         y^^r  thcrc  were  2,101,100  horses,  6,002,100  cattle,  29,495,900 
sheep,  and  2,519,300  swine  in  the  country. 

AUSTRIA- HUX- 

0A»^-  AUSTRIA-HUNGARY. 

The  Austrian  agiicultural  section  of  the  Exposition  was 
well  filled  with  creditable  samples  of  wheat,  rye,  barley. 
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oats,  mUlet  and  com,  rice,  peas,  beans,  ete.     There  was   ^^%^j^^i"^' 

also  a  fine  collection  of  fibrous  plants  and  their  products; * 

samples  of  raw,  granulated,  and  crystallized  sugar  from 

beets ;  and  of  hops,  olives,  tobacco,  and  products  of  the 

vine. 

Agricultural  products.  AgricuituKii 

The  climate  and  soil  are  very  favoi-able  for  agricultural 
operations.     The  soil  is  fertile,  and  92 J  per  cent,  of  the  p^SJ,t?v*??Lid!^ 
whole  territory  is  productive  land.    As  there  is  no  restric- 
tion to  the  right  to  acquire  and  own  land,  the  farmers  fre- 
quently own  the  soil  they  cultivate.   Nearly  all  of  the  differ- 
ent methods  of  cultivation  common  to  the  other  European 
countries  are  practiced  in  different  parts  of  the  empire, 
aud  nearly  all  of  the  cereals  are  cultivated.    The  average  ^^^^^  ^^^ 
yield  of  wheat  is  about  15  bushels  per  acre,  rye  15,  barley  *^'®- 
17,  oats  19,  com  15,  buckwheat  14,  and  millet  13j.     This 
average  is  considerably  below  that  of  several  other  cereal- 
producing  countries  in  Europe,  which  would  seem  to  indi- 
cate poorer  cultivation.    Although  the  average  amount  of 
cereals  produced  is  but  13^  bushels  per  inhabitant,  yet  in 
some  years  cereals  are  exported  in  considerable  quantities. 
The  average  annual  products  for  the  whole  empire  are  esti-  i^yJko^^^^i 
mated  at  595,000,000  bushels,  as  follows :  "^• 

Bushels. 

Wheat 116,000,000 

Rye 156,000,000 

Barley 85,000,000 

Oats 127,000,000 

Corn 93,500,000 

MiUet 15,000,000 

Distribution  of  crops.  Distribution  of 

•^  -^  crops. 

Grain. — The  production  of  wheat  aud  corn  is  largest  in    Grain. 
Hungary  and  Bohemia,  that  of  rye  in  Bohemia.    Oats  are 
extensively  cultivated  in  Hungary.    Eice  is  only  cultivated 
in  the  district  of  Oradisca. 

Potatoes. — ^The  average  yield  of  potatoes  for  Austria  is  Potatoes. 
227,000,000  bushels,  cultivated  principally  in  Bohemia,  Mo- 
ravia, Silesia,  Galicia,  and  Lower  Austria.  In  Hungary 
the  crop  is  about  one-half  that  of  Austria,  or  113,500,000 
bushels.  AU  of  the  above  countries  produce  large  quanti- 
ties of — 

Beets. — Sugar  beets,  from  which  sugar  is  manufactured;    Beets. 
and  the  pulp  used  for  feeding  swine  and  cattle. 

Flax  and  Aemp.— Flax  and  hemp  are  produced  principally   Fiaxandhemp. 
in  Oalicia  and  the  north  of  Hungary. 
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AUBTBiA-Huic.       Tob(icco. — Thc  cultivation  of  tobacco,  all  over  the  empire, 

is  under  the  control  of  the  government.  It  is  gr6wn  in  Him- 

Distribution  of  garj'^  Galicia,  Bukovina,  and  in  the  Tyrolean  districts  of 
Tobacco.        Eoveredo  and  Biva.     The  average  annual  production  is 

61,296,000  lbs. 
Hops.  Hops. — Bohemia  has  thus  for  excelled  all  the  other  states 

in  the  cultivation  of  hops.    The  average  annual  production 

in  the  whole  country  is  6.406,000  lbs. 
ouvw.  Olives. — ^The  olive  is  one  of  the  staple  products  of  Dal- 

matia,  and  the  oil  is  largely  exported,  producing  a  large 

revenue.   The  annual  production  of  oil  amounts  to  29,000,000 

lbs. 
vinejards.  Vitieyards. — ^The  vineyards  occupy  3,829  square  miles  and 

produce  annually  about  65,000,000  bushels. 
Pea-fodder.         Peorvines. — The  pea- vine  is  generally  cultivated  for  forage, 

and  is  considered  very  valuable. 


Cnltiyatioii. 


Cultivation. 


^^Tbree-year  ro-  The  systcm  of  culturc  most  generally  followed  in  the  pro- 
duction of  cereals  is  what  is  called  the  ^'  three  annual  rota- 
tions." The  arable  land  is  divided  into  three  parts,  each 
part  of  which  is  alternately  sown  (Ist)  with  winter  wheat, 
(2d)  with  spring  wheat,  and  (3d)  is  left  fallow.  Lately  this 
system  has  been  changed  by  many  of  the  best  farmers,  the 
'^  dead  fallow  "  dispensed  with,  and  the  land  used  for  pas- 
tures and  the  production  of  forage.  On  the  gravelly  soU 
the  <'  biennial  rotation  "  is  practiced,  and  one-half  of  the  land 
remains  every  year  fallow  or  produces  only  grass,  while  the 
other  is  sown.  It  is  not  uncommon,  however,  to  find  farm- 
ers who  sow  wheat  several  years  in  succession  on  the  same 
ground,  a  prac;  ice  universally  condemned  by  scientific  farm- 
ers. 
Cereals,  etc.,     Thc  Hungarian  plains  and  parts  of  the  mountainous  coun- 

produced  in  Hun-  ox-  *- 

garj-  try  are  well  adapted  to  the  cultivation  of  grain,  especially 

wheat.  In  less  fertile  soil  rye  is  cultivated.  In  the  moun- 
tainous regions,  where  the  climate  is  not  too  rigid,  com  is 
successfully  raised,  and  in  the  most  elevated  iK)rtion8  oats 
and  barley. 

In  the  mountainous  countries,  especially  those  of  the 
north,  potatoes  and  cereals  constitute  the  principal  food  of 
the  inhabitants.    The  cultivation  of  leguminous  pliuits  and 
common  vegetables  do  not  receive  much  attention. 
Agricultural     The  government  is  doing  much  for  the  encouragement  of 
^  *'  agriculture  and  the  dissemination  of  information  relating 

to  the  different  branches  of  farming.  There  are  in  Hungary 
5  agricultural  colleges  and  3  primary  agricultural  schools. 
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Lice  stock*  aubtbu^hux- 

OARY. 

Horses, — ^Muchhas  been  done  for  the  improvement  of  the  ~^ve  stock. 
breed  of  hprses  by  crossing  with  the  English  and  Arabian   Hones. 
races.    Stallions  are  kept  by  the  state  at  different  depots 
for  this  porpose,  over  1,600  being  so  maintained. 

Cattle. — But  little  progress  has  been  made  in  the  improve-    Cattie. 
ment  of  cattle.    Four-fifths  of  all  the  homed  cattle  are  of 
tlie  Hungarian  race. 

Sheep. — Much  attention  has  been  given  to  the  raising  of  ^^^n^^* 
sheep,  and  the  wool  produced  constitutes  one  of  the  princi- 
pal artides  of  export.    The  quality  is  sui)erior. 

Swine. — The  raising  of  swine  is  also  an  important  branch 
of  agriculture,  and  large  numbers  are  exported. 

NORWAY.  KOBWAY. 

The  principal  products  of  Norway  are  rye,  oats,  barley,  staple  pnxiocu. 
wheat,  peas,  beans,  and  potatoes.  The  winters  are  unfavor- 
able for  winter  wheat,  consequently  spring  wheat  is  gener- 
ally raised.    Barley  and  oats  are  the  staple  crops.    They 
are  often  sown  together  and  called  mixed  grain. 

It  takes  from  110  to  120  days  from  the  sowing  for  spring  Ctatare. 
wheat  and  oats  to  grow  and  be  ready  for  harvesting ;  barley 
about  90  days.  Bye  is  used  exclusively  for  bread.  It  is  Ryoi»read. 
made  in  round  cakes,  about  1  foot  in  diameter,  and  from 
I  to  ^  inch  thick.  After  baking,  the  cakes  are  thoroughly 
dried  and  become  very  hard,  but  are  easily  soaked  tor  use. 
This  bread  is  considered  very  healthy  and  nutritious.  The 
cakes  will  keep  any  length  of  time. 

The  average  yield  of  wheat  per  acre  is  about  22.70  bush-  pJJrJ^'^'^®'^* 
els ;  rye,  23}  bushels ;  barley,  29}  bushels ;  oats,  37}  bush- 
els ;  and  millet,  36}  bushels.  The  amount  of  the  crop  of  1875 
was: 

Bnahols. 

Wheat 283,000    Cn)pofl875. 

Rye 971,000 

Barley 4,500,000 

Mixedgrain    ^ 1,800,000 

Oat» 9,200,000 

Peaae 240,000 

Potatoee 22,000,000 

The  following  are  the  average  annual  importations  of  an^^^^uuctll^' 
animal  products  from  1871  to  1877 : 

Pounds. 
Batter 6,581,200 

Cheese 630,000 

Meatandlard 9,130,000 

Suet 272,250 

Hides 4,185,000 

Wool 327,000 
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NOBW. 


The  agricultural  exhibits  of  Norway  consisted  principally 
of  red  winter  and  spring  wheat,  oats,  barley,  i-ye,  pea^ 
beans,  seeds,  grapes,  etc.,  grain  in  the  sheaf,  and  grasses, 
and  a  sample  of  pea- vine  which  measured  9  feet  in  length. 


BU88IA. 


RUSSIA. 


The  Russian  department  was  interesting  to  the  practical 

agriculturist,  representing,  as  it  did,  nearly  all  of  the  agri- 

^xhibit  of  ce-  cultural  products  of  that  vast  country.    Among  the  cereal 

exhibits  were  many  samples  of  fair  winter  and  spring  wheat, 
also '  good  samples  of  oats,  rye,  barley,  millet,  and  buck- 
wheat 

Among  the  miscellaneous  products  were  fine  specimens  of 
and  other  crops,  sorghum,  flax,  hemp,  grapes,  etc,  indicating  good  cultiva- 
tion and  a  productive  soil. 

The  yield  of  the  staple  crops  in  1870  was: 


Yield  of  staples, 
1870. 


Wheat 

Rye     . 

Barley 

Oats 

Millet  and  other  small  grain 
Potatoes 


Boshels 
per  acre. 


17 
17 
26 
32 


Sntire  crop. 


221,360,342 
610,938,768 
124. 051, 126 
589, 774, 616 
97,905,800 
326,352,802 


Number  of  do-     The  domcstic  animals  of  the  country  in  1870  were  aH  fol- 

mostic  anfmajB.  *' 

lows: 

Horses 16,160,000 

Cattle 2;i.770,000 

Sheep 46,438,000 

Swine 9,800,000 

Goats 1,700,000 


NBTHBBULNDB. 

a 


Exhibits  of 
dairy  products. 


Cereals,  etc. 


NETHERLANDS. 

Among  the  agricultural  products  of  Holland  which  were 
on  exhibition  cheese  and  other  dairy  products  occupied  the 
most  prominent  position,  while  there  were  beautiftil  sam- 
ples of  white  and  red  wheat,  com,  and  other  cereals,  in- 
cluding a  coUection  of  grain  in  the  sheaf;  also  leguminous 
plants,  tobacco,  and  flax. 

The  agricultural  lands  of  Holland  are  divided  as  follows : 

Acres. 

Division  of  Maritime  towns 169,600 

Jl^^^^K^**"^*"*^  Woods  and  plantations 562,500 

Grazing  and  meadow  lands 1,600,325 

Proper  agricultural  lands 4, 367, 595 

Uncultivated  lands 1,561,650 


Total 8,261,669 
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The  cereal  products  in  1873  amounted  to  33,687,000  bush-  nbthbblaxds 
els,  of  which  wheat  formed  about  15  J  per  cent. ;  rye,  27^  per 
cent ;  oats,  33J-  per  cent. ;  barley,  14  per  cent.  5  and  buck-  ce^Sl"*^**°"  ^^ 
wheat,  9^  per  cent.    The  averap^e  annual  yield  per  acre  in 
bushels  is  24  of  wheat,  18^  of  rye,  42  of  barley,  43  of  oats, 
and  15^  of  buckwheat. 

In  some  of  the  provinces  most  of  the  land  is  cultivated 
in  rye,  and  lor  ^'five  centuries  buckwheat  has  replaced  the 
dead  fallow.'' 

The  following  table  shows  in  bushels  the  production,  im-  p^SuoSt^ex^- 
portation,  exportation,  and  consumption  of  products  for  the  ^^^'"^j^^'^^^^^ 
year  1872: 


cultural 
ducts. 


pro- 


Whettt 

Evo    

Carley.  ... 

IJoU   

Ikickwheat 
Beans 
Potatoes   .. 


Production. 


5,  528, 000 
11/248,000 

3, 661, 666 
10, 834, 600 

2, 887, 166 

3, 402,  &i3 
52,093,000 


ImportatioB. 


3, 516. 000 
6.363,666 
2, 669, 000 
158,666 
589, 33.') 
161.500 
649,666 


Exportation. 


874,000 
161, 500 
700,830 

1, 113, 500 

14, 106 

260,066 

2, 102, 333 


Consumption. 


8, 670, 000 
17,447,660 
5, 700, 833 
9, 879, 8J3 
3,462,333 
8, 803, 666 
51, 541, 166 


Rotation  of 


crops. 


Oat-meal  is  extensively  used  as  an  article  of  food,  and  the 
annual  importations  exceed  the  exportations. 

On  nearly  every  farm  a  portion  of  the  land  is  manured 
with  great  care,  on  which  potatoes,  oats,  barley,  rye,  colza, 
flax,  and  clover  are  raised  for  home  consumption.  Fall 
turnips  are  sown  after  the  grain  crops,  and  are  used  for 
feeding  cattle  in  winter. 

The  following  is  the  rotation  of  crops  most  commonly 
practiced : 

Ist  year. — Rye. 
2d  year. — Beans. 
3d  year. — Wheat. 
4th  year. — Oats. 
5th  year. — Clover. 
6th  year. — Wheat. 

More  attention  is  paid  to  the  raising  of  fine  stock  and  to  of^tllTeSiiS^Tm* 
the  dairy  than  to  the  raising  of  crops  from  the  soil.    Im-  portanw. 
mense  quantities  of  butter  and  cheese  are  made  and  ex- 
ported. 

GREECE.  GHEECE. 


Greece  exhibited  good  samples  of  nearly  all  the  cereal 
products  raised  in  Europe,  of  pease,  coffee-beans,  olives, 
dried  small  fruits,  raisins,  and  honey ;  also  of  vermicelli 
and  macaroni  made  from  a  mixture  of  corn-meal  and  flour.    ^^^  °i  "cuiti- 

The  whole  amount  of  land  under  cultivation  is  estimated 
at  1,025,417  acres. 
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OBSSCB. 


The  production  for  the  year  1875  was : 


Pioduotloii    of 
cereals,  etc. 


Wheat 

Wheat  and  rye,  mixed 

Rye 

Barley 

Com 

Gate 

Vegetables 

Potatoes 

Millet 

Bioe 


Bushels 
per  acre. 


Bntire  crop. 


12| 
17 

m 
11* 


Buthelt. 

4,364,231 

1,422.864 

16,045 

1,670,072 

2,783,169 

122,652 

168,710 

102,578 

64.160 

1,567 


Olives. 

Honey  and  wax. 
Wool. 


Small  farms. 
Mode  of  working;. 


Wheat.  The  production  of  wheat  is  not  sufficient  for  home  con- 

sumption, and  the  annual  importations  average  nearly 
4,000,000  of  bushels. 

The  olive  is  largely  cultivated,  and  oliveoil  is  the  princi- 
pal article  of  export. 

Honey  and  wax  are  produced  in  large  quantities. 

Wool  is  a  staple  product.  In  1875  there  were  in  the 
country  2,291,917  sheep,  under  the  special  charge  of  44,532 
shepherds. 

The  farms  are  generally  small,  and  oxen  are  mostly  used 
for  farm- work,  although  of  late  horses  and  mules  are  being 
introduced.  In  some  of  the  districts  the  land  is  divided 
into  very  small  parcels,  varying  from  }-  to  2^  acres.  Some 
farmers  own  firom  10  to  25  acres,  and  a  small  number  from 
100  to  200  acres.  The  greater  portion  of  the  laborers  are 
also  proprietors  of  a  small  portion  of  the  land  they  culti- 
vate. The  annual  exportations  of  farm  products  amount  to 
nearly  $10,000,000 ;  the  importations  to  about  $7,000,000. 

Agriculture  in  Greece  has  remained  nearly  stationary  for 
a  long  number  of  years,  the  farmers  showing  but  little  en- 
terprise, and  consequently  making  but  little  progress.  Of 
late,  however,  the  government  has  evinced  some  disposition 
to  encourage  and  aid  agriculture  by  the  diffusion  of  instruc- 
tion and  technical  knowledge  relating  to  the  science  of  agri- 
culture, and  it  is  said  that  the  situation  is  beginning  to  im- 
prove. 

SWITZERLAND. 

The  agricultural  exhibits  of  Switzerland  consisted  prin- 
cipally of  cereals,  lentils,  root  products,  including  arrow- 
root, cassava,  vermicelli,  tapioca,  macaroni,  and  other  man- 
uflACtured  farinaceous  products, 
^puiaticnand  In  1868  Switzerland  had  a  total  population  of  2,669,147 
inhabitants  and  a  total  territory  of  10,;^54,500  acres. 


Exportation 
and  importation 
of  farm  products. 


Bnt  little  enter- 
prise. 


Possible  im- 
provement. 


SWITZBBLAKD. 


Produots. 
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The  cereal  products  of  that  year  amoonted  to  17,544,000  bwitobblanp. 
bushels,  of  which  there  were  of— 

Bushels. 

Wheat 2,142,000  Cereal  products. 

Bye 8,670,000 

Barley 1,428,000 

OatB 5,304,000 

The  same  year  there  were  iii  the  country  the  following 
number  of  domestic  animals : 

Hones mj92^'^'^^^- 

Cattle 992,895 

Sheep 445,400 

Swine 304,191 

Goats I. : 374,481 

The  whole  country  produces  only  about  one-third  of  the 
amount  of  cereals  required  for  home  consumption. 

,  > 

POBTUGAL.  POBTUOAL. 


In  1875  the  population  of  Portugal  was  4,012,000,  and  the    Popoiaaon. 
total  territory  22,771,750  acres.  Territory. 

The  food  products  for  that  year  were  as  follows : 


Whesi 
Bje 


Bulsy  .. 
Osts.  ... 
Cora.  .. 
Potatoes 


825,067 
099,637 
174,877 

29,985 
778,290 

88,842 


6,075,848 
8,229,188 
1, 981. 398 
687,613 
16, 790, 937 
3, 777, 816 


Bashels 
per  sore. 


12i 

8 

15| 

m 

16 


Cereal  products. 


The  number  of  domestic  animals  in  IbTO  was : 

Hones 79.605      pomestlo  anl- 

mais. 
Aases 137,950 

Mtdes 50,690 

Cattle 520,474 

Sheep 2,706,777 

Swine 776,868 

Go»ts 936.869 

Portugal  exhibited  cereals,  lentils,  roots,  and  farinaceous   Bxhiuto. 
products. 

The  cereal  products  of  the  country  are  less  than  one-half 
of  the  amount  required  for  home  consumption. 


ITALY. 


ITALY. 


In  1873  Italy  had  a  population  of  26,801,154  inhabitants,  ^^^**on»'»d 
and  a  total  territory  of  64,830,000  acres.  "'^^''^^ 
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"^^y-  The  food  products  of  1868  were : 

Bnshds. 
Productian  of  Wheat 107,204,507 

2Jf Jjf  »"*^ ^'^S^  Rye 8,728,513 

Barley 23,272,886 

Com 50,984,166 

Millet  and  other  small  grain 19, 995, 172 

Dry  vegetables 12,329,206 

Potatoes 29,648,986 

The  domestic  animals  for  the  same  year  were : 

Domestic  ani- Horses 477,906 

"■^'  Asses 498,766 

Mules 219,4'i6 

Cattle 3,473,934 

Sheep 6,984,049 

Swine 1,553,582 

Goats..   1,690,478 

the^^Sou?  ce-     "^^^  average  aDnaal  production  of  cereals  amounted  to 
jMiatogroeepro-  210,562,000  bushcls,  of  which  wheat  amounts  to  61  per  cent. ; 

rye,  4  per  cent.;  barley,  11  per  cent.;  corn,  24  per  cent.; 

and  millet,  10  per  cent. 
The  country  produces  only  about  one-half  of  the  amount 

of  cereals  required  for  home  consumption. 

BWEDXM.  • 

SWEDEN. 

Exhibits.  The  agricultural  exhibits  of  Sweden  consisted  principally 

of  cereal  products,  tuberous  and  leguminous  plants,  all 
good  samples,  indicating  good  husbandry. 

Produote,  Agricultural  products. 

Cereals.  The  ccreal  products  of  the  country  are  principally  wheat, 

rye,  oats,  barley,  and  buckwheat. 

Roots.  The  root  plants  are  potatoes,  radishes,  turnips,  carrots, 

and  beets.  Among  the  leguminous  plants,  pease  and  horse- 
beans  nre  most  extensively  cultivated.  Lentils  are  also  cul- 
tivated for  fodder  and  for  the  seeds. 

Yield.  The  average  yield  of  fall  grain  is  seven,  eight,  or  nine 

times  the  amount  of  seed  sown ;  of  spring  grain,  five,  six, 
or  seven  times  the  amount  of  seed ;  and  of  potatoes,  from 
seven  to  eight  fold. 

The  following  were  the  amounts  of  the  principal  crops 
produced  in  1877 : 

Bushels. 

Cereal  pro.  Wheat 2,992,016 

d«cts,l877.  jjy^ 16,378.366 

Barley 13,160,516 

Oats 47,642,216 

Pease 5,280,4«3 
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BoshelB.  SWSDKN. 

Rape-«eed 2,559,066 

Buckwheat 73, 3a3  Products  in  1877. 

PoUtoes 43,964,387 

The  whole  amount  of  root  crops  for  that  year  was  esti- 
mated at  5,666,666  bushels. 

Beets  are  quite  extensively  raised  for  the  manufacture  of  ^*®*^ 
sugar  in  some  of  the  provii^ces.    From  10  to  15  tons  to  the 
acre  is  considered  a  good  crop,  and  is  about  the  average 
with  good  cultivation. 

More  cereals  are  produced  than  are  required  for  home 
consumption,  notwithstanding  that  a  considerable  quantity 
is  manufactured  into  Swedish  whisky.  Potatoes  and  other 
tubers  are  also  used  for  that  purpose. 

Exports  and  imports.  EgwrtBimdim. 

The  surplus  of  cereal  products  are  exported  principally 
to  England,  France,  Belgium,  and  Norway. 

The  following  were  the  values  of  exports  for  1876,  consist* 
ing  mainly  of  oats  and  a  small  quantity  of  rye: 

To  England $8,205,000 

ToFrance 1,800,000 

ToBelginm l,Oi'0,000 

Total 11,005,000 

At  the  same  time  rye  and  flour  were  imported  in  consid- 
erable quantities  from  Bussia  and  Denmark.  The  amount 
of  these  importations  in  1876  was  nearly  $4,000,000. 

Oovemmental  encouragement  of  agriculture,  schools^  and  so-      AjrHcnitarai 

.   ..  schools  and  aocie- 

CietteS.  ties. 

■ 

Agriculture  is  largely  encouraged  by  the  government.  ^^^^JJ^™™®*****^ 
The  Agricultural  Department  is  indirectly  under  the  con< 
trol  of  the  Secretary  of  the  Interior,  but  its  chief  manage- 
ment  devolves  upon   the  Royal  Agricultural  -Academy,  ^^^y^^i^<^"^- 
founded  in  1811,  which  is  not  only  a  scientific  institution, 
bat  the  central  establishment  for  the  encouragement  and 
development  of  agriculture.    There  are  in  connection  with 
it  a  model  farm  for  experimental  purposes  and  a  school  of  ^ode\  &rm. 
physiology  and  agricultural  chemistry.    Four  other  chem-  chemicia 

ical  schools  have  been  established  since  1876,  su]>ported 
partly  by  the  government  and  partly  by  agricultural  socie- 
ties. These  societies,  to  the  number  of  20,  have  been  or- 
ganized in  the  different  provinces  for  the  promotion  of 
agricultore,  and  make  annual  reports  to  the  Agricultural  Bopoits. 
Academy  and  to  the  Central  OfBce  of  Statistics.    The  gov- 
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BWKDEw.  emment  appoints  and  pays  14  agricultural  engineers,  whose 
daty  is  to  furnish  farmers  generally  with  information  on  all 
cnginiSl^'*'*"^  matters  connected  with  farming  and  the  interests  of  agri- 
culture. Theoretical  and  practical  instructions  are  also 
couegw  «nd  given  by  2  agricultural  colleges  and  27  farm  schools. 
Through  the  influence  of  these  institutions  agriculture, 
especially  in  the  direction  of  stock  raising,  has  been  greatly 

Dairy  aohooiB.  improved.  Dairy  schools  also  have  been  established  in  the 
different  provinces,  where  practical  and  scientific  instruc- 
tion is  given  by  professors  appointed  by  the  AgriculturaJ 
Academy  and  paid  by  the  government,  on  all  subjects  relat- 
ing to  the  production  of  milk,  the  manufacture  of  butter 
and  cheese,  and  the  manipulation  and  disposition  of  farm 
products. 

DtiiyaooieUes.  Dairy  socicties  have  recently  been  organized,  which,  in 
co-operation  with  the  schools  and  efforts  of  the  government, 
are  revolutionizing  the  dairy  business  of  the  country.  The 
new  method  of  cooling  the  milk  with  ice- water  is  univers- 
ally recommended  and  generally  practiced. 

Livestock.  lAve  StOCJc. 

To  encourage  the  raising  of  cattle,  and  for  the  improve- 
ment of  the  breeds,  the  government  has  from  time  to  time 
Imported catae.  imported  animals  of  foreign  breeds,  principally  the  short- 
horns, Ayrshires,  and  Holland  race  (Holstein).     The  latter 
are  highly  prized  for  dairy  purposes. 
Trftveiing  in-     T  WO  traveling  instructors  visit  different  parts  of  the  coun- 
try, deliver  lectures,  and  give  instructions  on  stock  breed- 
ing and  the  care  of  cattle. 
Model  Bheep     There  are  also  a  number  of  model  government  sheep 
farms,  and  the  government  provides  a  traveling  inspector 
to  visit  annually  the  sheep  farms  of  the  country  and  give 
instructions  on  breeding,  management,  and  the  production 
of  wool. 
OoTemment     The  govemmeut  owns  1  stud  and  2  depots  of  staUiors. 
These  three  establishments  had  in  1875  323  horses. 

Cavalry  regiments  have  stallions  exclusively  for  breeding 
purposes.    To  still  farther  the  improvement  of  horses  the 
government  gives  liberal  prizes  to  breeders. 
The  animals  generally  employed  on  the  farms  are  horses 

and  oxen. 
Labor.  Agricultural  lobar. 

The  farm  laborers  of  Sweden  generally  work  either  for  a 
certain  salary  by  the  year  or  give  a  certain  number  of  days' 
work  in  lieu  of  rent  for  the  land  they  occupy  and  cultivate. 
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Men  who  labor  upon  the  farms  in  snmmer  are  paid  from  $25  _ 

to  $50  a  year,  with  board,  and  women  from  $12.50  to  $16. 

Women  as  a  rule  work  in  the  fields.    A  man  with  a  family  ini^ir'^**^*"™^ 

who  engages  to  labor  npon  a  farm  generally  receives  about 

$100  a  year,  from  $25  to  $30  in  cash  and  from  $70  to  $75    wages. 

"  in  kind,'^  without  board,  but  with  rent,  wood,  etc.,  fur- 

nished. 

In  Sweden  as  well  as  in  Norway  rye  cakes  are  used  by 
all  classes  as  a  common  article  of  food. 

DENMARK.  dkkmam. 


The  exhibits  consisted  of  winter  wheat,  rye,  oats,  barley,    BxUbit. 
pease,  seeds,  etc.    Several  samples  of  red  winter  wheat  of 
superior  quality  were  in  the  coliectiou. 

Agriculture  is  the  chief  occupation  of  the  people  and  the 
principal  source  of  wealth.  Considerable  improvement  has 
been  made  in  Danish  agriculture  in  the  last  thirty  years ; 
nevertheless,  there  are  still  large  tracts  of  uncultivated  land. 
Of  the  cultivated  land  37  per  cent,  is  made  to  produce  cere- 
als annually,  and  38  per  cent,  is  in  meadows,  pastures,  and 
fallow. 

Rotation  of  crops.  crops^*****"  *^ 

The  following  is  the  common  system  of  rotation  of  crops : 

1st  year. — ^SootB. 
2d  year. — ^Wheat. 
3d  year. — ^Barley. 

4th  year. — One-half  oata,  the  other  half  in  legaminons  plants  or  roots. 
&th  year. — Clover  follows  the  oats,  and  oats  follow  the  le£piminous 
plants  and  roots. 

Sometimes  a  mixture  of  oats  and  pease  follow  roots  and 
leguminous  plants  for  a  green  crop.  , 

Live  stock.  Live  stock. 

Formerly  sheep  husbandry  occupied  a  prominent  place  in   Dairy  husband- 
the  agriculture  of  the  country,  but  of  late  the  dairy  busi- 
ness has  taken  its  place.    Butter  and  cheese  are  the  staple 
products.    A  large  amount  of  butter  is  exported  to  England 
and  South  America. 

HxportS.  Exports. 

Barley  is  exported  to  England  for  the  brewers.  But  lit- 
tle spring  wheat  is  grown. 

Protection  of  the  quality  of  seed.  Protection  of 

*  "^  the     quality     of 

A  system  has  been  inaugurated  by  a  firm  in  Copenhagen 
by  which  feumers  are  protected  from  imposition  by  seeds- 
men.   The  grain  and  seeds  are  analyzed  and  a  statement  of 
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DRXMABK. 


Proteotioii  of 


seed. 


the  analysis  famished  with  the  seed  sold.    The  analysis 

states  the  namber  of  grains  or  seeds  in  a  bushel,  the  amount 

the™MU^"  Jjof  foreign  substance,  the  percentage  of  seeds  or  grains  that 

will  germinate,  and  their  relative  value.  For  all  grain  or 
seeds  sold  that  do  not  come  up  to  the  standard  the  money 
is  refunded  and  aU  damages  paid.  They  guarantee  (1st) 
genuineness,  (2d)  purity,  and  (3d)  germinative  powers. 

Products. 

Of  the  cereal  products  wheat  forms  about  4i  per  cent. ; 
rye,  16  per  cent. ;  barley,  29  per  cent;  oats,  46  per  cent.;  mil- 
let, 4 J  per  cent. ;  and  buckwheat,  1  per  cent. 

The  cereal  products  of  the  country  in  1873  were : 


ProdaotB. 


Cereals. 


8I*AIX. 


Exhibit. 


I 
s 

a 


Wheat 

Rye 

Barley 

Oats 

Millet 
Buckwheat 


ButheU. 

2, 743, 532 

9, 125, 226 

17,  232,  538 

27,a]G,U36 

2, 6.H,  248 

5M0, 420 


Total I      69, 842, 000 


9 


This  provides  about  32  bushels  per  each  inhabitant. 


SPAIN. 


The  Spanish  Agricultural  Building  was  well  filled  and 
artistically  arranged.  There  was  a  very  large  collection  of 
cereal  products,  including  a  large  variety  of  yellow,  white, 
and  red  ears  of  com,  also  oliveoil,  canned  fruit,  etc. 

One  sample  of  spring  wheat  was  very  remarkable  for  its 
whiteness  and  plumpness.  The  horse-bean  is  extensively 
grown  for  horses,  and  grapes  for  wine ;  60,000  bottles  of 
wine  were  on  exhibition. 

The  average  yield  of  wheat  i)er  acre  is  about  15i  bushels; 
rye,  8  bushels;  and  barley,  18  bushels.  Of  the  cereal  prod- 
ucts, wheat  amounts  to  62  per  cent.;  barley,  26  per  cent.; 
rye,  11  per  cent.;  and  Indian  com,  about  11  per  cent. 

The  following  is  the  amount  of  cereal  products  for  1873: 

Bushek. 

CereaUproduct.  Wheat 117,417,040 

Rye    25,289,824 

Corn 24,612,418 

Barley 58,482,718 


Wine. 


Yield  of  cereals 
per  acre. 


Total 225,802.000 

This  is  about  13^  bushels  for  each  inhabitant. 
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BELGIUM.  BSLGimi. 

The  agriculture  of  Belgium  was  well  represented  in  the 
Exposition.  The  samples  of  wheat,  rye,  oats,  barley,  millet, 
buckwheat,  com,  rice,  flour,  and  meal,  both  pure  and  mixed,  Exhibit. 
also  of  bread,  pastry,  vermicelli,  macaroni,  and  other  food 
preparations  from  cereals  were  creditable  not  only  to  the 
agriculture  of  the  country  but  to  its  household  economy. 
There  was  also  a  large  and  fine  collection  of  vegetable  prod- 
ucts, including  tapioca,  arrowroot,  etc. ;  also  of  salt  and  pre- 
served meats  of  the  choicest  selections,  well  prepared  and 
preserved. 

The  average  annual  production  is  as  follows : 

Buahela  Yearly  farm 

CerealI^  about 72, 000, 000  ""^  P™^"*^'" 

Leguminous  plants 2, 100, 000 

Boot  crops 106,000,000 

Of  the  cereal  products,  wheat  yields  about  33  per  cent.  5  cen^^onhJ^e- 
oats,  33  per  cent.;  rye,  24  per  cent.;  barley,  6  per  cent. ;  "^^ p"*^"®*» 
mixed  grain,  3  per  cent. ;  and  buckwheat,  2  per  cent. 

The  average  yield  i)er  acre  in  bushels  is  wheat,  27 J;  rye,    Yiew. 
25;  oats,  42;  barley,  34;  and  buckwheat,  24. 

In  1866  there  were  in  Belgium — 

Cattle 1,242,445      pomeatic  ani- 

_,  «  ^  ^^  mala. 

Hones 2»3,166 

Sheep 583,485 

Swine 632,301 

The  government  has  established  1  veterinary  college,  1 8titu£^"*^^*'a^i 
agricultural  institute,  and  2  schools  of  practical  horticulture.  *®**<>o^- 
There  are  also  '^agricultural  conferences''  held  in  different   conferencen. 
parts  of  the  country  under  the  auspices  of  the  government. 
The  agricultural  societies  have  a  total  membership  of  over 
17,000.    l^otwithstanding  all  this,  much  of  the  field  labor  is 
performed  by  women,  and  many  of  the  plows  and  imple- 
ments used  on  the  farms  are  of  the  rudest  make  and  remind 
one  of  past  ages. 

The  average  value  of  farming  land  is  about  $300  an  acre,    vaiueofianu. 


THE  GEBMAN  EMPIBE, 

IKCLUPIKG   PRUSSIA,  BAVARIA,    SAXONY,  WDRTEMBBRG,  BADEN,  HESSE- 
DARMSTADT,    SAXK-WEIMAR,    AND  8AXE-AI.TENBURG. 

It  is  to  be  regretted  that  the  relations  between  the  Be- 
public  of  France  and  the  German  Empire  were  such  as  to 
preclude  that  great  and  rich  agricultural  country  from  being 
lepiesented  in  the  Exposition. 


OBRMANlr. 
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GKBMAKT. 


The  following  items  are  compiled  from  the  German  sta- 
tistics for  1873. 
popuiauon.         rj,jj^  numbcr  of  inhabitants  at  that  time  was  36,624,648, 
Territory.       g^^j  ^^lere  werc  under  cultivation  121,872,592  acres  of  land. 


Food  products  in  1873. 


Food  producta, 
1873. 


Wheat  and  spelt  fOerman  wheat) 
Mixed  crain  (Mealin) 

Kyo 

Barley 

oatM  r 

Com 

Buckwheat 

MiUet     


Dry  veffetaoles 
Potat 


ktoes 


5,382,883 

109,640 

12,617,295 

5, 047, 235 

8,658.647 

14.832 

25,027 

34,085 

218. 252 

1,440,820 


Bashela. 


110,497,251 

1,559,038 

205. 788, 955 

118,816,459 

271, 744, 107 

300,625 

102, 073 

737,746 

20, 042. 070 

682,605,128 


Domeatio  animals  in  1873. 

Domestic  ani-  Xorses 2, 976, 277 

""^                   AHses 9,828 

Mnles., 1,093 

Cattle.. 14,386,791 

Sheep 22,295.682 

Swine    6,300,415 

Goats 2,027,756 

dnotTvOTess  ^^f    '^^^  ^^  ^^^  climate  of  a  large  portion  of  Gtermany  are 
diiTerent  rejrions.  favorable  for  agricultural  operations.    The  country  called 

the  Black  Forest  is  poor,  and  a  large  portion  is  barren  and 
uncultivated.  The  valley  of  the  Ehine,  so  celebrated  tor  its 
vineyards,  produces  also  excellent  crops  of  cereals,  vegeta- 
bles, tobacco,  hops,  flax,  chicory,  and  sugar-beets.  The 
borders  of  Lake  Constance  and  the  valley  of  the  Tanber 
produce  vines  in  great  perfection. 
Triennial  sys-     The  triennial  system  of  rotation  of  crops  is  generally 

tern  of  rotation  of  ^  .  ^ 

crops.  practiced  m  the'  cereal-producing  sections  of  the  country : 

l8t  year. — ^Winter  wheat. 

2d  year. — Spring  wheat. 

3d  year. — Clover  or  vegetables. 

The  rotation  for  some  localities  is  fixed  by  the  adminis- 
tration.   The  cultivated  lands  of  a  commune  are  divided 
A  certain  rota-  into  three  parts,  and  a  certain  rotation  made  obligatory. 

tion  obligatory  in  r-  ?  o  ^ 

places.  This  system  is  denounced  by  many  of  tiie  best  farmers  as 

^<  irrational  and  detrimental  to  the  best  interests  of  agricul- 
ture on  account  of  the  extreme  division  of  agricultural  lands 
and  the  insufficiency  of  roads  and  drive-ways  communicat- 
ing between  different  pieces  of  land  belonging  to  the  same 
proprietor." 

The  agriculture  of  Baden,  Hesse-Darmstadt,  and  some 
other  provinces  is  very  similar,  and  the  rotations  are  accom- 
panied by  a  triennial  manuring. 
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OKRMAKT. 


In  thcOrand  Dachy  of  Saxe -Weimar  for  25  years  the 
admiuistration  has  appointed  an  agricultural  committee, 
one  member  of  which  visits  the  country  periodically,  for  the  saxe-Troimar. 
purpose  of  introducing  new  systems  and  reforming  old  ones, 
also  to  disseminate  general  information  relating  to  farming.  com^fSe"^*""^ 
The  practical  results  of  this  system  do  not  seem  to  be  satis- 
factory if  we  may  judge  from  the  following  conclusions 
embodied  in  the  last  agricultural  reports: 

**The  peasants,  either  through  indolence  or  ignorance,  do  not  g®"^"  reTOrTon^coBd? 
erally  cnltivate  the  soil  more  than  three  or  four  inches  deep"  tlon  of  agrioul- 

"Mannre,  domestic  animals,  agricultoral  implements,  even  forage  ^^* 
snd  straw,  seem  to  be  as  a  general  thing  wanting." 

**The  cattle  pass  most  of  the  sanmier  and  fall  in  poor  pastures,  and 
the  bnUs  are  badly  fed  and  pat  in  service  when  too  yonng,  prodncing 
inferior  ofifspring,  so  that  the  race  is  degenerating  instead  of  improv- 
ing." 

"The  triennial  rotation  is  most  in  nse,  bat  there  is  a  large  amount  of 
poor  and  nnprodnctive  land,  and  the  cnltivation  of  the  soil  is  fettered 
by  the  extreme  parceling  of  the  farms  and  the  insufficient  means  of 
commnnication  between  different  parcels." 


TUBKEY  IN  EUBOPE. 


TUBKET  IN 
KUUOPB. 


Cereal  products. 


In  1868  the  population  of  Turkey  in  Europe  amounted  to   i^opuiation. 
8,700,000  inhabitants,  and  the  territory  under  cultivation  ^J^^  ^  ^«'** 
was  91,009,250  acres. 

The  cereal  products  for  that  year  were  as  follows : 

Bushels. 

Wheat 40,800,000 

Rye    10,200,000 

Barley 25,500,0011 

Oats 3,060,000 

Com 30,600,000 

Rice 2,040,000 


Total 112,200,000 

This  gives  about  13  bushels  for  each  inhabitant,  or 
30,450,000  bushels  less  than  was  required  for  home  cou- 
sumption. 

BOUMANIA. 


BOUMAMIA. 


The  population  of  Boumania  in  1873  was  4,500,000  inhab-    Population, 
itants,  and  the  total  territory  30,243,250  acres.  Territorj-. 

Area  and  amount  of  cereal  producU  in  1873. 

Cereal  products. 


^Hiesi  and  spdt  (Oerman  wheat) 

Bye 

Bariey 

Oats.. 

Corn 

Bwkwheat 

MiDet  and  other  smaU  grain 

19  p  H VOL  5 


2, 480, 265 
259. 302 
885,057 
248,105 

3, 195, 230 

11,485 

226,575 


Bushels. 


33.741,604 

ft,  877, 520 

20,  OGl,  300 

8, 435,  570 

108,  637,  820 

226,946 

7, 389, 980 
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EOUMAMIA. 


Mftiee. 


FINLAND. 


It  will  be  seen  from  this  tliat  Eoumania  excels  all  other 
couDtiies  in  Eorope  in  the  production  of  Indian  com.  The 
average  yield  is  34  bushels  per  acre,  and  the  amount  pro- 
duced constitutes  59  per  cent,  of  all  the  cereal  products. 
The  yield  x)er  acre  of  corn  and  its  percentage  of  the  cereal 
products  will  compare  favorably  with  the  corn  crop  of  the 
United  States. 

FINLAND. 


Population.         In  1870  Finland  had  a  population  of  1,832,000  and  a  ter- 
Territory        ritory  of  94,463,250  acres  of  land. 

Area  and  avMmni  of  cereal  products  in  1870. 
Cereal  products. 


Wheat 

Byb 

Barley 

Oats , 

Buckwheat 

Millet  and  other  small  grain 


5,000 
602,600 
275.000 
225,000 

1,000 
12,500 


53,833 
9. 010, 000 
4, 986, 000 
4,  U5, 000 

17,000 
141,666 


Potato  crop.        The  potato  crop  for  that  year  amounted  to  50,000  bushels. 

Domeetio  anifinals  in  1870. 

Domestio  ani- Horses 254,820 

Cattle 997,960 

Sheep 921,746 

Swine 190,326 

Gtoats 30,639 

The  production  of  cereals  is  5,500,000  bushels  less  than  is 
required  for  home  consumption. 


8BBVIA. 


SEUYIA. 


Population.         The  population  of  Servia  in  1868  was  1,338,505  and  the 
Land  in  cuiti-  territory  under  cultivation  10,888,750  acres. 

ration. 

Cereal  products  in  1868. 

BoahoU. 

Cereal  products.  Wheat ; 4,080,000 

Rye ! 510,000 

Barley 3,060,000 

Oats 510,000 

Corn 5,100,000 

Buckwheat 1,220,000 

liaise.  The  com  crop  of  Servia  constitutes  35 J  per  cent,  of  the 

cereal  products.    The  annual  importations  of  cereals  amount 
to  6^  millions  of  bushels. 


AUSTRJLUA. 


AUSTRALIA. 


The  Australian  colonies  had  taken  advantage  of  the 
Centennial  Exhibition  to  exhibit  their  products  and  win 
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honors  that  brought  them  into  general  notice  thronghout    ^ubtraua. 
the  world.    Encouraged  by  their  achievements  at  Philadel- 
phia, they  again  entered  the  field  with  other  nations,  and  ^^^1^%^!"^' 
placed  on  exhibition  at  Paris  well  selected  and  prepared 
samples  of  nearly  all  their  staple  products — wheat,  corn, 
oats,  barley,  rye,  millet,  root  products,  tobacco,  fibrous  j^^^^^^*^^ 
plants,  dyeing  materials,  sugar,  tea,  coffee,  etc.;  also  fari  i»iwt in  Parte. 
naceous  products,  bread  and  pastry,  fatty  substances  used 
as  food,  pri'served  meats  and  fish,  and  dried  and  preserved 
vegetables  and  fruits. 
The  progress  and  development  of  the  resources  of  these  wondorfui  pro- 

x-      <:>  '  gress  and  devel- 

colonies  have  been  wonderful.    In  thirty  years  the  popula-  opment. 
tion  has  increased  from  214,000  to  nearly  2,000,000  souls. 
In  the  same  time  the  commerce  of  the  colonies  has  increase<l   Population. 
950  per  cent. ;  and  5,600,000  tons  of  shipping  entered  and   Commerce. 
cleared  the  ports  in  1874.     In  1878  there  were  nearly    Land  in  cuiti- 
5,000,000  acres  of  land  under  cultivation  and  70,000,000'^^'''°* 
head  of  live  stock  in  the  pastures.    The  farms  are  well  sup-    Live8tock. 
plied  with  improved  implements  and  machinery,  some  por- 
tion of  which  is  imported  from  the  United  States. 

New  South  Wales,  ''the  mother  colony ,''  has  a  superficial  n^ south wau». 
area  of  323,437  square  miles  and  a  population,  according  to  j^^^^**!"*  pop"- 
the  census  of  1875,  of  606,632. 

Staple  crops  in  1876. 


Wheat bushels. 

Com do... 

Buiey do. . . 

Oats do... 

Kye do  .. 

Potatoes tons . 

Sown  grasses do... 

Orchoras,  gardens,  and  pastures 


Production. 


1, 058, 040 
3, 4!0, 517 
98,576 
332,966 
11,756 
41,203 
17, 708 


Product  of 

Acres.  JJJP^^    <^™P«.  ^ 


133,609 

117,582 

4,817 

18.855 

918 

13. 805 

10,241 

20,600 


Wheat  and  com  are  the  principal  cereals.    The  average   Yield  of  cereals 
yield  of  wheat  for  the  last  decade  has  been  12^  bushels  per 
acre ;  that  of  corn  31  bushels.    Com  is  mainly  cultivated  on 
the  rich  bottom  lands  of  the  coast  rivers. 

Much  attention  is  paid  to  stock  raising  and  the  produc-    stock  raising. 
tion  of  wool.    In  1876  there  were  in  the  colony  22,872,882 
sheep,  2,866,699  cattle,  and  346,691  horses.    Wool  is  the   Bxportofwooi 
principal  article  of  expoi :.    In  1876  the  exportation  of  wool 
amounted  to  87,600,000  lbs. 

South  Australia  is  termed  the  "granary  of  Australia,"  south  Australia. 
its  soil  and  climate  being  favorable  for  the  growth  of  wheat. 
It  has  a  total  area  of  903,690  square  miles,  or  278,336,000    ^^' 
acres.    About  two*thirds  of  the  cultivated  land  is  cropx>ed 
in  wheat    The  area  in  wheat  in  1877  was  1,083,732  acres.    ^^  *°  ^^«»*^ 
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AU8TBAUA.     The  oxport  of  wheat  and  flonr  amoants  to  about  200,000  tons 

annaally.  The  quality  of  the  wheat  is  superior ;  one  sample 
South Auttraiia.  on  exhibition  weighed  68  lbs.  per  imperial  bushel.  The 
Superior  wheat,  population  of  the  colony  in  1877  was  estimated  at  237,000, 

of  which  75  per  cent,  are  engaged  in  agricultural  pursuits 

and  mining. 
Vunoria.  Victoria  has  a  territory  of  56,446,720  acres  of  land,  of 

which  about  20,000,000  acres  are  in  mountain  ranges  and 

lattm*"*^^**^'*  ®^*°^P®?  ^^^  consequently  of  but  little  agricultural  value. 

In  1877  the  population  was  estimated  at  850,000. 

Wheat,  oats,  barley,  potatoes,  and  hay  are  the  standard 
crops.  Corn  is  largely  used  for  feeding  horses,  but  is  prin- 
cipally  imported  from  i^ew  South  Wales. 


Acreage  and 
yield  of  ttaple 
crops. 


Acreage  and  yield  of  staple  crops  in  1876. 


Wheat bnshele. 

Oats do... 

Barley do 

Potatoes tons 

Hay         do... 

Greenforage 


Prodaction.      Acres 


5, 270, 730 

2, 294, 229 

630.323 

134,082 

180,560 


401,417 
115.206 
25,034 
40,450 
147.408 
362,554 


In  addition  to  the  above,  Victoria  produces  almost  every 
variety  of  vegetables,  including  tobacco,  flax,  sugar-cane, 

Exportsof WOOL  etc.  lu  1875  the  colony  exported  85,064,952  lbs.  of  wool 
and  imported  a  large  amount  of  corn  and  breadstnffs. 

Queensland.        Queensland  is,  excepting  Western  Australia,  the  most 

recently  established  of  the  Australian  colonies.    It  has  an 

^^j«»w»dpopu.area  of  420,492,800  acres  and  a  population  of  about  188,000 

persons.    The  people  are  largely  engaged  in  stock  raising. 

stockrauing.  In  1876  there  were  in  the  colony  130,289  horses,  1,985,807 
cattle,  and  7,241,810  sheep.  Wool  and  animal  products  con- 
stitute the  principal  agricultural  exports. 

Darling  Downs.  The  principal  wheat-growing  districts  are  on  the  Darling 
Downs,  situated  on  an  elevation  of  2,000  ft.  above  the  level 

Maize.  of  the  sca.    Com  is  raised  on  the  alluvial  lands  on  the  tidal 

rivers.  The  statistics  for  1 876  give  the  "  area  of  wheat  under 

Wheat.  cultivation  at  5,967  acres,  of  which  1,163  acres  were  affected 

with  rust  and  347  acres  entirely  destroyed";  yet  the  yield 
was  91,170  bushels,  or  nearly  20^  bushels  per  acre.  Beau- 
tifid  samples  of  white  wheat  were  exhibited,  weighing,  re- 
spectively, 68  lbs.  5^  oz.,  68  lbs.  8  oz.,  and  68  lbs.  10  oz.  per 
bushel.  The  choicest  varieties  of  wheat  produced  in  the 
colonies  are  the  White  Tuscan,  White  Lammas,  Talavera, 
and  Daltou.  Sugar  is  a  leading  agricultural  product  in 
Queensland,  the  amount  produced  in  1877  exceeding  14,000 
tons. 


Sngar. 
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AUSTUAUA. 


The  different  grades  of  Australian  wool  were  well  repre- 
sentedy  and  occupied  a  prominent  position  among  the  agri- 
cultural exhibits  of  all  the  colonies.  The  quality  and  con-  quaiit^f^r^^  "^ 
dition  of  these  wools  elicited  universal  admiration,  and  can- 
not fail  to  add  to  the  reputation  of  and  consequently  increase 
the  demand  for  Australian  wools  among  the  wool-importing 
nations  of  the  world. 

Poj^tion  and  estimated  annual  cereal  product  of  the  Australian  ooloniea,    ^S^H^d"  ulf 

Anstraiiiui   oolo- 


"SeK  Soath  Wales 
SonUt  Auatnlia.. 

Victoria 

QnecQiland .... . . 

Total 


• 

«M 

s 

o 

-J 

c 

2  o 

e 

a  "^ 

P4 

PQ 

606,632 

5, 812, 455 

237,000 

10, 273, 600 

850.000 

7,508,986 

188,000 

1.879  000 

1,881,632 

25,563,941 

si 


nies. 


H 

42 

9 

10 


13A 


From  the  above  it  will  be  seen  that  South  Australia  is  the 
only  colony  that  produces  a  surplus  of  cereals,  and  that  sur- 
plus is  not  sufficient  to  supply  the  deficiencies  in  the  other 
colonies  by  nearly  4,000,000  bushels. 

THE  ABaENTINE  BEPUBLIC. 


ABGKKTIKE  BB- 
PU»UC. 


This  young  and  enterprising  republic  made  an  exhibit  of  j^^J™^™^^  •*■ 
ber  agricultural  products  which  for  variety,  quality,  value, 
and  points  of  interest  were  unsurpassed  by  some  of  the  older 
coontries.  Among  this  collection  were  samples  of  wheat, 
rye,  oats,  barley,  corn,  clover  and  grass  seeds,  potatoes, 
roots,  sugar,  coffee,  gums,  etc. ;  also  grasses  and  plants 
ased  for  forage  and  pasture.  There  was  also  a  large  and 
well-selected  assortment  of  the  different  grades  of  wool  pro- 
duced in  the  country,  showing  quality,  condition,  and  pur- 
poses for  which  the  various  staples  were  specially  adapted. 

The  quality  of  the  wheat  is  inferior  to  that  of  Australia  ^^^^^^^^<* 
or  the  United  States,  and  perhaps  of  some  cereal-producing 
countries  of  Europe.  This  is  attributed  to  the  low  standard 
of  agriculture  which  almost  universally  prevails.  Wooden 
plows  are  yet  used  in  many  places,  and  the  soil  is  super- 
ficially and  imx)erfectly  cultivated. 

Stock-raising  receives  the  most  attention,  and  at  present    stookmuing. 
is  the  most  remunerative,  although  the  soil  and  climate  seem 
to  be  well  adapted  to  a  mixed  husbandry. 
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AROBNTiNB  sE-  DomMtio  onimaU  in  1875. 

pubLic. 


Donitiistic  ani-  HonoB. 
mala.  Cattle  . 

Sheep  . 
Swine  . 
Ooato.. 


Namber. 


8, 960, 331 

13, 493, 090 

57. 546, 448 

2.'i7, 368 

2,863,227 


Value. 


$17.e02,170 

84.433.3o8 

84.234.369 

617,868 

%  710, 756 


Product  of  WOOL  The  annual  production  of  wool  is  estimated  at  nearly 
200,000,000  lbs.  in  its  unwashed  state,  and  constitutes  the 
principal  article  of  export.  It  is  classified  in  the  produce 
shoepskina.  dcpots,  Called  batrdcos,  then  baled  for  shipment.  Sheep- 
skins are  exported  in  large  quantities  to  France. 

•laughtorod^aiS'     "^^^  auimals  are  slaughtered  at  the  salting  establishments, 

°^»-  called  saladeros.    The  meat  is  cut  into  thin  slabs  and  piled 

up  in  large  stacks  with  salt,  and  afterwards  dried  upon 
scaffolds.  It  is  then  known  in  commerce  under  the  name  of 
came  tasajo.  This  defective  preparation  of  meat  does  not 
render  it  palatable  to  the  European  epicure,  and  therefore 
it  fails  to  find  a  ready  market  on  the  Continent.    Its  prin- 

meat^  wduot*^  cipal  market  is  in  Brazil  and  Cuba,  where  it  is  used  as  food 

for  the  slaves.    The  tallow  and  grease  are  tried  out  in  steam- 

hidei.^*"**^"*^^^^®^  ^^^  ^^"  ^^^^  casks.    The  hides  are  stretched  on 

scaffolds  and  dried,  then  saturated  with  a  poisonous  solu- 
tion to  protect  them  from  moths  and  worms,  and  baled  for 
shipment. 

Another  method  of  preserving  meat  which  has  lately 
been  introduced  is  to  '^  cut  the  meat  into  strings  and  di-y  it 
in  the  sun  without  salt."  This  process  makes  it  more  nour- 
ishing and  palatable  than  the  former  method.  It  is  called 
in  commerce  charque  duloe.    But  little,  however,  is  exported. 

Greaaefactoriea.  ^^Orcasc  factories"  havc  also  bccu  established  in  different 
parts  of  the  country,  ^where  the  whole  carcass  of  animals, 
after  being  stripped  of  the  hide,  is  thrown  into  a  large 
boiler  and  the  grease  tried  out.  The  bones  are  then  ground 
into  flour  for  the  English  market,  and  the  cooked  flesh  used 
for  fuel.  Horses  unfit  for  service  are  disposed  of  in  this 
way,  and  the  grease  is  known  in  commerce  as  ^^  animal-oil." 
The  hides  are  salted  and  exported.  The  manufactured 
leather  from  horse-hides  is  extensively  used  for  carriage 
trimmings. 
Population.  The  republic  has  a  population  of  about  2,400,000.  The 
government  has  shown  commendable  zeal  in  exhibiting  the 
agricultural  products  of  the  country  at  the  great  interna- 
tional exhibitions,  and  disseminating  information  upon  the 
developed  and  undeveloped  resources  of  the  republic 
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CANADA.  CAXAHA. 

Ganada  exhibited  cereals,  leguminous  plants,  and  other   szhibit 
&rm  products  of  good  quality.     Two  samples  of  wheat 
were  among  the  best  on  exhibition. 

The  following  were  the  principal  cereal  products  of  1871 : 

BushelB. 

Spring  wheat 10,959,000  Cereal  produote. 

Winter  wheat 6,568,942 

Oats 47,110,666 

Barley 12,030,733 

Rye 1,090,834 

Bnckwheat 3,321,399 

Com 3,a50,766 

The  provinces  of  Ontario  and  Quebec  raise  five-sixths  of 
the  total  cereal  production. 

The  principal  product  is  oats,  next  wheat,  and  third  bar-    Exports 
ley. 

In  1874  there  were  exported  6,800,000  bushels  of  wheat. 

Dairy  farming  is  extensively  carried  on,  and  a  large   Dairy  fimnmg. 
amount  of  cheese  is  exported  to  England. 

In  1871  there  were  in  all  the  provinces — 

Hones 862,072      Domestic  ani 

Sheep 3,302,873"* 

Catfcle 2,687,274 

Swine : 1,281.563 

« 

A  few  other  nationalities  exhibited  agricultural  products, 
bat  difficulties  attending  the  collection  of  accurate  informa- 
tion relating  to  the  agriculture  of  the  countries  is  the  rea- 
son why  they  are  not  noticed  in  this  report. 

The  following  summary  will  indicate  very  nearly  the 
average  amount  of  the  cereal  productions  of  Europe,  and 
the  countries  of  Europe  which  furnish  a  surplus  for  com- 
merce; sdso  those  which  are  obliged  to  import  breadstu£b 
for  home  consumption 
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Yield  per  acre  of  cereals  in  Ewrapey  in  bushels. 


Countries. 


Great  Britain. 

Ireland 

Denmiu'k 

Korway 

Sweden 

Finland 

Austria 

Hongary 

Russia 

Bavaria 

Saxony 

Wflrtemberff . 
German  ducni' 
Holland... 
Belgium... 
France  — 

Spain 

Portugal . . 
Ronmania. 
Greece 


es. 


Wheat. 


29.46 
22.62 
19.20 
22.70 


17.20 
14.97 
12.40 
17.10 
20.40 
26.28 
82.80 
22L66 
24.05 
27.80 
17.00 
15.68 
12.68 
13.60 
12.79 


Bye. 


Barley.    Oats. 


Com. 


84.00 
20.46 
14.78 
2a  50 


38.53 
86.20 
22.66 
29.52 


45.33 
86.87 
29.46 
87.50 


17.08 
16.00 
19.16 
17,00 
12.54 
25.70 
1&13 
19. 32 
18.38 
25.60 
15.10 
7.99 
7.96 
22.66 
11.33 


2L90 
17.08 
ia85 
23.66 
20.42 
3L81 
23.88 
25.43 
4L92 
34.60 
20.40 
18.13 
15.60 
22.65 
18.41 


21.78 
19.52 
13.82 
32.92 
22.69 
45.36 
28.48 
29.46 
48.09 
44  93 
25c  60 

18.13 
34.00 
19.20 


15.00 
16.23 

25.64 


21.60 
3L77 


18.13 


14.95 
34.00 
17.03 


Buck- 
wheat. 


12.40 


ia84 
14.00 
10.20 

'il.42 
17.00 
17.00 
15.68 
19.20 
28.89 

ia4i 


Yield  per  acre 
of  cereals  of 
Europe. 


MiUet 


31.33 
86.47 


19.20 
11.88 


11.88 
ia60 
16.11 

17.00 

17.00 
15.62 


16.10 


8L83 
11.82 


It  will  be  seen  by  the  foregoing  tables  that  the  average  an-  Averageannuai 
naal  production  of  cereals  in  Europe  amoants  to  5,1^7,396,000  roais°in  Europe^ 
bushels,  of  which  Eussia  produces  1,655,021,000  bushels,  or 
nearly  one-third,  the  whole  of  Germany  765,000,000  bush- 
els, France  710,130,000  bushels,  and  Hungary  300,330,000 
bashels. 

But  to  arrive  at  the  real  importance  of  these  productions 
the  population  of  the  different  countries  must  be  taken  into 
consideration. 

Average  annual  production  of  cereals  per  inhahiiant  in  the  different  countries      Production  uf 

-^  r»*--«-A-  cereals    per    in- 

Of  Europe.  habitant  in   Eu- 

. ropean  countries. 


Countries. 


Bushels. 


Countries. 


Ronmania 

Denmark 

Russia    

Prussia 

France 

Hungary    

BaTu4a 

Sweden 

German  duchies 

Celj^um 

Spain 

Austria    

Wfirtemberg . . . 


4a8 

82.42 

22.96 

22.66 

19L65 

19.86 

ia42 

15.58 

14.45 

ia88 

18.88 

18.82 

1&02 


Irelffind 

Turkey 

Iflnlaad 

Great  Britain 

Saxony  

Servia   

Hollaud 

Norway 

Greece 

Italy 

Portugal 
Switzerland  . 


Bushels. 


II 


13.03 

13.03 

12.46 

11.90 

10.96 

10.96 

9.06 

8.78 

8.78 

7.93 

7.93 

5.95 


According  to  the  most  moderate  estimate,  15.58  bushels  of 
cereals  are  required  for  home  consumption.  Hence  it  will 
be  seen  by  the  foregoing  table  that  all  of  the  countries  after 
Sweden  are  constantly  compelled  to  import  foreign  cereals. 

The  whole  of  Europe,  with  a  population  of  297,000,000  in- 
habitants, produces  5,147,396,000  bushels,  or  only  about  17  duct^nof IlreS?; 
bushels  for  every  inhabitant  j  while  the  United  States,  with  laropetSdtathS 
40,000,000  inhabitants,  produces  1,629,027,000  bushels,  or  40  ^"^^  states. 
bashels  for  each  inhabitant. 
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EimSr^pwIn^  '^^  countries  of  Europe  which  produce  relatively  the 
*°*  iBotiSu!*''^^®*  wheat  are  Spain,  Italy,  and  France;  those  which  pro- 
duce the  most  rye  are  Finland,  Switzerland,  and  Germany; 
those  having  most  barley  are  Sweden,  Norway,  Denmark, 
and  Germany;  those  having  most  oats  are  Ireland,  Sweden, 
Norway,  Denmark,  Hungary,  and  North  Germany;  those 
producing  most  corn  are  Boumania,  Servia,  and  Portugal. 
But  little  buckwheat  is  raised  except  in  Holland  and  France. 
DefioioDoy  of     It  will  also  be  seen  that  many  of  the  European  countries. 

■ome  cormtnos  in  •/  *.  / 

meat  piodacte.    more  especially  Great  Britain  and  France,  are  largely  defi- 
cient in  meat  products.    They  are  now  turning  their  atten- 
tion to  the  United  States  for  supplies ;  and  the  English  and 
Irish  stock  raisers  and  feeders  are  greatly  alarmed  at  the 
into  SSt^ii^  success  wMch  has  attended  the  importation  of  fat  cattle  and 
*^t8  '^^®'^*^  dressed  meat  from  this  country.    In  it  they  see  the  same 

ruin  to  stock  and  meat  raising  in  theif  countries  as  they 
experienced,  from  the  importation  of  our  cereals,  to  their 
wheat  raising.  It  appears,  however,  that  a  new  ideahas  just 
entered  the  English  mind,  and  the  importation  of  American 
cattle  is  to  be  made  quite  as  beneficial  and  remunerative  to 
the  English  feeders  as  it  is  to  the  American  farmers.    The 

ing  ??ASeri^' "  ^^^"^'^''^^  Scotchmau"  has  counted  the  costs,  and  at- 
cattio.  tempts  to  show  that  American  cattle  can  be  imported,  and 

fed  on  English  soil  as  the  English  feeders  know  how  to  do 
it,  at  a  profit,  even  if  the  grain  fed  them  is  of  foreign  pro- 
duction. 

All  of  this  would  be  satisfactory  to  the  American  farmers 
who  are  seeking  a  market  for  their  coarse  grain  and  cattle, 
provided  this  system  would  be  as  remunerative  to  them ; 
to^onr *8kiu*1n ^^*  Certainly  the  idea  is  not  flattering  to  our  skill  in  feed- 
feeding,  ing^  a2ic[  calls  for  more  science,  skill,  and  economy  in  this 

branch  of  American  agriculture. 

JOHN  J.  WOODMAN, 
Additional  Commissioner. 
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[NOTX. — ^The  following  figares,  supplied  by  the  Department  of  Agricnltuie,  afford 
the  latest  aceeeoible  crop  statistics  for  a  portion  of  the  coontries  refeired  to  in  the 
foregoing  report.] 

ABSTBACT  OF  THB  PBINCIPAL  CB0P3  OF  EUBOPEAN  COUNTRIES. 


Goontries. 


Great  Britain 

Fnmce , 

Aostcift  (exdndiag  Hangar}') 

BoBaia 

Italy 

Hol£ud 

Dcmnark 


1879 
1878 
1876 
1872 
1874 
1874 
1876 


Coimtrifle. 


Great 

France 

Austria  (exdndlng  Himgar>') 

Boasia , 

Italy 

Holland 

Denmark 


Coantri«a. 


GreatBrhain 

Pruee 

Austria     (exclading 

Himgary) 

Kuiia 

Itjdy      

TTftlfafti^ 

Denmark 


is 


& 


1879 
1878 

1876 
1872 
1874 
1874 
1876 


Barley. 


Acres. 


2, 667, 176 
2,496,991 

2, 753, 376 
15, 511, 600 

1, 148, 006 
122,216 
698,946 


Kaize. 


Acres. 


1,519,230 
771,826 


4, 190. 887 


Prodncl 


Buthdt. 


29,823,889 
16,275,377 


Wheat. 


Acres. 


85,520,410 


I 


2,890,244 

16,902,419 

2,420,422 

28,748,390 

11, 550, 918 

23.^611 

140,850 


Product. 


ButhsU. 

'269,'6i6,d8i 

33, 965, 970 

157, 938, 000 

142, 422, 513 

6, 189, 546 

3,803,738 


il 

so 

Bye. 

Oats. 

Acres. 

Product. 

Acres. 

Product. 

• 

1879 
1878 
1876 
1872 
1874 

4,457,833 

4,816,982 

66,898,540 

498, 994 

574,841 

ButheU. 


'"'68,"  453,455 

68,884,306 

546,832,000 

2,656,628 

8, 215, 227 

4, 412, 660 

32,818.890 

984,.619 

277, 569 

864,254 

ButheU. 

'""218,736,165 
00, 974, 373 
543, 622, 750 
19,369,809 
12, 647, 712 
24,200,743 

1874 
1870 

9, 810, 108 
13,791,088 

Product. 


SuahsU. 


46,474,197 

49, 868, 929 

124,758,750 

18,417,542 

5,415^338 

17,997,560 


Buckwheat. 


Acres. 


Product. 


ButheU. 

"i,*637,"976'  "82,'56i,*224 

346,798       7,547,152 
11,307.660     86,256,500 


Potatoes. 


Acres. 


Product. 


162,272 
49,625 


3, 398, 469 
467,879 


643,344 
3, 124, 396 

2,410,426 

3, 169, 010 

109, 254 

326,986 

95,772 


ButheU. 

'8i7,'233,'944 

251,029,441 

870,876,000 

19, 387, 167 

54,481,014 

10, 356, 998 


LIVE  STOCK. 


SAMUEL   DYSART. 


am 


REPORT  ON   LIVE  STOCK 


The  gronnd  occupied  by  the  stock  exhibition  was  *^®ti,eB^i^^d2 
Esplafiade  des  Invalid^j  an  open  space  and  park  lying  be-  invaiidea. 
tween  the  HStel  des  Invalides  and  the  river  Seine.  It  is  ex- 
tensive, and  has  many  beautiful  shade  trees  planted  in  rows. 
Between  the  trees  long  sheds  and  pens  of  graceful  propor- 
tions were  erected,  in  the  most  complete  order  of  arrange- 
ment, and  the  animals  were  well  cared  for. 

As  might  be  exi)ected  at  such  an  exhibition,  the  variety    ^^^^  ▼»rioi?y. 
of  breeds  and  the  different  family  types  of  each  species  of 
stock  were  very  great,  ranging,  to  some  extent,  according  to 
the  character  and  soil  of  the  country  where  grown  and  the 
manner  of  keeping.    Much  of  the  history  of  the  country,  the 
condition  and  intelligence  of  the  people,  may  be  read  in  the 
quality  of  their  domestic  animals.    Where  enterprise  and^^^g^^^ 
intelligence  go  hand  in  hand,  there  we  find  improved  breeds,  f^^  ^^ISoter  of 
and  humane  treatment  of  the  same,  while  under  other  cir-  tii©  owne«. 
CTunstances  the  condition  of  the  stock  is  much  inferior. 

In  order  to  convey  to  our  people  an  idea  of  how  few  do- 
mestic animals  we  have  in  the  United  States  for  our  terri- 
torial area,  when  compared  with  Europe,  I  have  compiled 
the  following  table  of  statistics,  gathered  by  the  French 
Agricultural  Bureau  from  the  last  census  of  each  country: 
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It  will  be  observed  that  Europe,  with  an  area  of  3,777,690  d<^5?^Sd« 
square  mileB,  possesses  379,031,705  head  of  working  and toM€»^a^third 
tbod-producing  animals,  while  the  United  States,  with  an 
area  of  3,002,332  square  miles,  has  only  102,395,650. 

The  natural  facilities  for  growing  and  raising  stock,  and  the  ^  ?^uSSl 
cost  of  feeding,  are  largely  in  our  favor,  and  there  is  no  doubt 
but  that  our  country  is  suffering  an  immense  loss  annually 
for  the  want  of  stock  to  consume  the  produce  of  our  land, 
and  reduce  the  waste  to  a  proper  condition  to  be  returned 
to  the  soil  as  a  fertilizer.  In  Europe  every  species  of  ofB^l 
is  husbanded  with  rigid  cai*e,  while  with  us  it  is  an  undeni- 
able fact  that  the  opposite  is  true.  Our  agricultural  interests 
will  not,  indeed  cannot,  be  fully  developed  until  we  imitate 
Europe  in  raising  and  feeding  more  live  stock. 

In  the  arrangement  for  competition  at  the  Exposition,  itoom^lSonf*^* 
was  so  classified  that  foreign  or  imported  stock  competed 
with  the  French  breeds  only  for  the  grand  prizes  offered  by 
the  Agricultural  Society  of  France.    Excepting  two  horses, 
there  was  no  stock  from  America  upon  exhibition,  but  most  conntries  St  Bn- 
of  the  European  countries  were  represented.  roperepwgen 

There  were  three  distinct  exhibitions  during  the  summer,  oxwwttSw!*^**'^ 
the  first  of  which  comprised  cattle,  swine,  sheep,  poultry, 
and  i-abbits,  and  was  held  from  the  5th  to  the  18th  of  June.  perfoST*  "** 
The  entries  were  many  in  each  class,  France  having  much 
the  larger  number. 

CATTLE. 

In  the  cattle  department  there  were  1,700  entries,  nearly  yw  entries  of 
all  of  which  were  in  the  stalls.  Of  this  number,  1,314  were 
from  France  and  386  from  other  countries.  It  was,  per- 
haps, the  best  selection  of  the  bovine  races  ever  gathered 
together,  representing  the  beef,  dairy,  and  work  cattle  in 
various  types  and  generally  of  superior  quality.  In  so 
large  a  collection,  as  might  be  expected,  there  were  a  num- 
ber of  classes  having  only  a  local  reputation,  and  many 
crosses  of  the  different  breeds,  which  only  show  the  result 
of  an  aecident  in  nature,  nothing  determining  what  another 
cross  of  the  same  line  of  breeding  might  produce.  Only 
the  breeds  that  have  established  characteristics  and  value 
will  be  noticed  in  this  report. 

Short-horns.  SborUhoTOB. 

The  most  widely  known  and,  by  general  consent,  the  favor-      The  fcvorite 
ite  breed  of  the  nineteenth  century  for  all  purposes  is  the  centmy. 
Durham,  better  known  as  the  improved  short-liom  race. 
This  race  of  English  cattle,  which  has  been  imported  and  is 
20  P  B VOL  5 
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Cauu,  now  the  raost  numerous  of  any  distinct  breed  in  our  country, 

Shorthorns,    about  wblcli  SO  mucb  bas  been  written,  and  in  whicb  so  much 

capital  is  invested,  bas  so  greatly  increased  tbe  value  of  our 

stock  that  it  would  appear  unnecessary  bere  to  say  a  word 

TbopromiDCDt  about  them,  furtber  tban  tbat  tbey  were  bonored  by  being 

po«?tion.  *  ®  *'  placed  first  on  tbe  list  in  tbe  catalogue,  and  being  a  foreign 

breed,  all  in  tbe  class  competed. 
118  entries  Tbcre  wcrc  118  entries,  41  of  wbich  were  from  the  British 

Isles,  and  represented  tbe  most  noted  cattle-breeders  of  tbat 

K     Bof  cx-^^'*°^^^  *™^^^  whom  were  Her  Majesty  Queen  Victoria, 
hibitors.  Lady  Pigot,  tbe  Earl  of  Bective,  George  Pox,  tbe  Marquis 

of  Exeter,  Kobert  Bruce,  and  John  Kersley  Powler,  of  En- 
gland, and  Humpbrey  Smitb  and  Benjamin  Hannon,  of  Ire- 
land. 
The  Btitiah     As  a  lot,  tbc  British  exhibit  was  a  presentation  of  good 

»hoTt*honis    not  ,  ^j.i  t^i*-!^*  ••  _ 

superior  to  ourspeciuiens  of  the  race,  but  did  not,  in  my  opinion,  possess 
^^^'  superior  merits  to  tbe  same  breed  of  cattle  often  exhibited 

in  our  own  country  at  our  agricultural  fairs.     The  only 
noticeable  difference  consisted  in  a  beayier  coat  of  bair, 
which  no  doubt  results  from  tbe  cool,  moist  climate. 
Disappoint-     The  English  exhibitors  were  disappointed  in  tbe  result  of 
iteh breedere.  ^' their  competition  witb  tbe  shorthorns  bred  on  the  Conti- 
nent, and  claimed  that  tbe  rules  adopted  by  the  govern- 
ment, whicb  forbade  their  stock  returning  home  without  a 
QoArantine.     quarantine  of  14  days  (to  guard  against  importation  of  dis- 
ease), prevented  them  from  bringing  their  best  animals ;  but 
it  is  not  reasonable  to  suppose  tbat  the  breeders  named  would 
risk  their  reputation  by  taking  inferior  specimens  to  sucb  an 
Matched  and  exhibition.   That  tbey  were  fairly  matched  and  really  beaten 
•beatonby  foreign  ^^^  fbeir  owu  breed  of  stock,  as  bred  by  another  |>eople,  was 

true,  however  unx)leasant  it  may  be  to  acknowledge  tbe  fact. 
It  is  evident  that  tbe  time  when  English  breeders  of  these 
fine  cattle  shall  enjoy  the  revenue  of  a  monopoly  in  breeding 
The  United  and  exporting  at  fabulous  figures  is  at  an  end.    Tbe  United 
ciS^lte.     ^  ^**  States  can  readily  compete  witb  them  in  numbers^ind  qual- 
ity, and  at  greatly  reduced  prices,  and  this  exhibition  shows 
tbat  Prance  and  Western  Europe  are  in  tbe  same  condition. 
Development  During  the  past  half  century  Prance  has  made  very  creat 

of    the    agricul-  •       i         i       •        i  •      li.        i  ji- 

turaiinteixsts  of  progress  lu  developing  her  agricultural  resources,  and  in  no 

™'**^  department  have  her  eftbrts  been  more  productive  of  good 

results  than  in  tbe  improvement  of  live  stock.  This  has  been 

Govcnuncntai  aided  and  fostered  by  tbe  government,  througb  the  Minis- 

**^  ter  of  Agriculture,  in  creating  and  maintaining  breeding 

establishments  in  which  imported  foreign  breeds  bave  been 
tested  and  acclimated,  and  many  native  races  thereby  greatly 
improved.  Thus,  at  the  present  time  we  find  in  Prance  nearly 
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all  the  hnproved  races  of  English  stock,  as  well  as  those  of   ^««^ 
other  neighboring  coantries,  while  she  still  possesses  a  num- 
ber of  well-defined  races  of  her  own  that  are  admirably 
adapted  to  the  districts  where  niised,  if  not  worthy  of  still 
wider  recognition. 

Short-horns  were  first  officially  introduced  into  France  in  th?*^rt-*horM 
1838.    The  French  herd-book,  pf  which  eight  volumes  have  i^^  France. 
been  published,  shows  that  19,000  males  and  females  have 
been  used  as  breeders  since  that  time,  and  it  was  generally 
conceded  that  those  on  exhibition  were  more  uniform  in  type,    French    herd. 
more  even  in  form  and  size,  than  those  of  the  English  ex- 
hibit ;  but,  in  my  opinion,  it  is  inbreeding  that  has  produced 
this  result,  and  at  the  same  time  has  reduced  the  average 
size  of  the  animals  of  the  breed. 

French  authors  frankly  acknowledge  the  superiority  of p^^^^iV^'tS 
the  short-horn  blood,  and  admit  that  no  cattle  are  bred  or  JJf®'* g^JJt.,jom 
have  been  imported  into  France  that  equal  them  in  the  great  ^'^^^ 
desiderata  of  early  maturity  and  aptness  to  fatten  in  dis- 
tricts where  there  are  rich  pastures.    The  increase  and  popu- 
larity of  the  breed  for  beef-producing  purposes  in  the  coun- 
try is  wonderful.    One  enthusiastic  writer  asserts  that  the 
shorthorns  and  their  crosses  are  indispensable  to  the  beef- 
producing  interests  of  France.    Some  very  superior  cross- 
bred short-horns  were  on  exhibition,  to  show  how  well  they 
crossed  with  difierent  breeds,  and  the  same  results  were  ap 
parent  there  as  are  found  in  every  instance,  viz,  the  improve- 
ment of  the  breed  with  which  the  short-horn  was  mated. 

Hereford  cattle,  ^^^^^  Hereford 

iN'ext  in  order  in  the  English  breeds  was  the  Hereford, 
which  was  represented  by  only  two  animals,  a  three-year- 
old  bull,  exhibited  by  Her  Majesty  Queen  Victoria,  and  a 
yearling  heifer,  by  J.  Hewer,  of  Hereford,  England.  The 
Hereford  is  supposed  to  be  an  aboriginal  race,  indigenous  to 
the  county  in  England  from  which  it  takes  it  name.  In  the  a£ri?^"*  ®' 
early  part  of  the  present  century  these  cattle  carried  off 
more  premiums  at  the  great  fat-stock  shows  than  any  other 
breed,  but  for  many  years  they  seem  to  have  been  giving 
way  in  these  contests  to  the  more  favored  short-horn.   Origi- 

Color  chorac- 

nally  they  were  of  diversified  colors ;  then  by  breeding  were  teriBticB. 
transformed  to  white  face  and  body  of  red  and  white,  which 
has  been  again  modified  until  it  has  reached  the  present 
standard,  which  is  white  face,  throat,  chest,  udder,  dewlap, 
lower  part  of  the  body  and  legs,  and  tip  of  tail,  other  parts 
being  a  brown-red.    The  hair  has  a  tendency  to  curl.    The 
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Oatoe.  two  animals  on  exhibition  were  superior  in  quaUty,  and  mach 

Herefords.      resembled  the  short-horn  in  form.    This  breed  of  cattle,  if 

ever  imported  into  France,  failed  to  give  satisfaction,  as  there 

is  no  mention  made  of  them  by  writers  or  any  traces  of  the 

Not  known  in  animal ;  yet  thev  are  not  without  Mends  in  their  own  conn- 

France.  '  "^  " 

try  or  in  ours,  where  they  have  been  on  long  trial  and  are 
noted  for  their  placid  disposition  and  excellent  grazing  and 
deeding  qualities. 

Devons.  DeVOUS. 

The  Devon  is  one  of  the  oldest  breeds  in  England,  and  is 

a  great  favorite  in  the  county  from  which  it  derives  its  name 

and  in  counties  adjoining.     It  is  a  middle-homed  breed, 

Quality  And  having  an  excellent  constitution,  great  aptitude  to  fatten, 

0   i»c        08.   ^^^  .^  meat  is  first-class.    The  milk  is  rich,  and  as  working 

cattle  they  are  much  liked,  owing  to  their  sprightly  step. 
The  color  is  a  pure  dark  red,  the  hair  silky,  and  the  skin  of 
a  mellow  quality. 
Long-homs.  Long-koms. 

The  longhom  belongs  to  the  midland  counties  of  En- 
Characteristics,  gland.  The  honis  curve  forward  and  downward,  so  as  some- 
times to  touch  the  cheek.  The  coat  is  good  and  the  back 
straight,  the  color  various — tlaik  red,  brindled,  pied,  with  a 
sunerseded  by  whitc  strcak  aloug  the  spiuc.  The  breed  has  sunk  in  esti- 
mation, on  account  of  the  superiority  of  the  Durham,  which 
may  be  called  the  fashionable  breed,  and  certainly  deserves 
the  lead,  from  its  intrinsic  and  numerous  good  qualities. 

Sussex  caUle.  SuSSex  Cattle. 

The  Sussex  cattle  are  noted  for  working  qualities,  but,  as 
with  us,  they  are  largely  superseded  bj-  horses.    They  are 
a  deep  red,  but  have  larger  horns,  heads,  and  bones  than  the 
Devon. 
West  Highland.  West  Highland. 

The  West  Highland,  or  Kyloes,  of  Scotland,  might  be 
suitable  cattle  for  the  mountainous  district's  of  our  country, 
but,  yielding  all  the  good  qualities  claimed  for  them,  their 
itough  mount,  rough  appearance  will  forever  keep  them  from  being  favor- 
ites with  our  people,  and  the  same  might  be  said  of  the 
small  Welsh  cattle.  The  Highlanders,  however,  have  excel- 
lent grazing  qualities,  and  their  meat  is  of  the  very  finest 
order.    The  color  varies. 


LIVE   STOCK:    COMMISSIONER  DY8ART.  309 

Obttic 


POLLED  CATTLE,  PoU«d  ciU;U& 

The  polled  Suffolk,  Gulloway,  and  Angus  or  Aberdeen  cat- 
tle form  another  class. 

Suffolk  cattle,  sufbiiu. 

The  Suffolks  have  an  early  history  in  the  county  from  which    An  ow  breed  of 

excellent  quality 

they  take  their  name.    They  not  only  possess  excellent  dairy  for  dairy. 

qualities,  but  they  are  a  very  heavy-bodied  cattle,  with 

smooth  forms  and  deep  flesh .   They  are  noted  for  th^ir  hardy 

oonstitution  and  docile  disposition.    A  thick,  mellow  hide, 

well  covered  with  fine,  red  hair,  enables  them  to  endure  a 

low  temperature.    In  the  northern  portions  of  our  country, 

where  the  winters  are  severe,  this  breed  of  cattle  would  be 

a  valuable  addition  to  our  stock.    The  beef  is  excellent.  ^J^^^  ^,  ™- 

trodnction     into 

They  are  now  being  bred  to  a  red  color,  with  certain  white, A™«rica. 
markings. 

OaUotCay,  OaUowaya. 

The  Galloways  do  not  differ  much  in  size  from  the  Suffolk. 
They  are  not  so  smooth  in  form,  have  larger  bones,  long, 
coarse  hair,  hide  hard  to  the  touch.  The  whole  af)pearance 
of  the  animal  indicates  a  slow  feeder.  The  color  is  jet  black ; 
the  constitution  hardy,  adapted  to  the  cold,  moist  climate 
of  Scotland.    They  are  not  adapted  to  dairy  purposes. 

Angus  or  Aberdeen.  Angaa  or  Ab- 

ezdeen. 

The  Angus,  or  Aberdeen,  is  a  name  of  more  recent  date 
given  to  a  race  of  cattle  supposed  to  have  descended  from 
what  were  formerly  termed  "Angus  Doddies,"  or  Aberdeen  origin. 
Hummlies.  These  cattle  are  what  may  be  termed  a  new 
breed,  produced  by  careful  selecting  and  breeding  to  obtain 
a  definite  result. 

As  all  breeds  or  different  forms  in  the  same  race  of  our 
domestic  animals  are  the  result  of  the  natural  surroundings 
and  care  in  mating  and  keeping  them,  it  follows  as  a  natural 
sequence  that  the  field  for  progress  in  that  direction  is  still 
open,  and  it  is  no  real  cause  for  surprise  that  a  group  of  six 
animals  of  this  new  breed  should  carry  off  the  highest  The  hicheat 
honors  of  the  exhibition,  nor  does  it  establish  the  fact  of  off^by  this  new 
the  superiority  of  the  breed  in  a  general  sense.  There 
were  but  15  entries,  and  every  animal  was  a  good  one,  but 
there  was  no  evidence  of  the  number  from  which  they  were 
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catue.  selected  or  bow  great  was  the  percentage  rejected  as  inferior. 

Yet  it  is  plain  that  if  the  same  system  which  produced  this 
lot  is  adhered  to,  in  time  the  standard  can  be  perfectly  es- 
tablished in  the  breed. 

The  AnguB  or     This  is  not  au  accidental  success,  but  for  a  number  of 

Aberdeen  cattle  i         ,  ,  .  /  ,-../*. 

exhibited  by  w.  years  they  have  been  attracting:  notice  at  the  dinereut  ex- 

McCombie  tilly.  r^  •      *i     .  i.  /i     4.1  •  •        xi  a 

four.  hibitions  in  their  own  country.    On  this  occasion  the  grand 

prize  of  honor  for  foreign  cattle  was  given  to  ihe  group 
owned  by  William  McCombie  Tillyfour,  Aberdeen,  Scot- 
land. The  Agricultural  Society  of  France  offered  a  prize 
of  2,500  fr.  for  the  best  group  of  beef-producing  cattle  in 
the  whole  Exposition,  all  the  members  of  the  different 
juries  acting  together  in  making  the  award.  That  prize 
was  also  given  to  the  same  group  of  cattle.  It  was  evident 
that  they  had  long  been  in  preparation  for  the  occasion,  by 
their  high  condition  of  flesh  and  the  care  with  which  they 
Color  and  other  had  becu  prepared.     Their  color,  like  the  Galloway,  is 

characterlBtics.    ,,.,.,«  .-.•.«        •■-       ..         ■       .«  «,•'•■. 

black,  but  the  form  is  blocky,  like  the  short-horn.  The  hair 
is  soft  and  fine,  the  hide  thick  and  mellow )  the  bones,  in 
proportion  to  the  size  of  the  animal,  are  small ;  the  joints 
smooth,  and  the  flesh  well  laid  on  in  the  most  valuable  por- 
tions of  the  carcass ;  the  shoulders  are  smooth,  the  crops 
and  loins  wide  and  deep,  the  quarters  long  and  full.  The 
owner  claimed  for  them  a  very  docile  disposition,  early  ma- 
turity, and  aptness  to  fatten,  but  not  up  to  the  average  in 
dairy  qualities,  and,  further,  that  a  cross  between  them  and 
the  short-horn  very  much  improved  their  grazing  qualities. 

• 

▲yrahiie.  Ayrshire. 

There  were  only  seven  entries  of  the  Ayrshires  from  En- 
gland and  Scotland.  They  were  fine  specimens  of  that 
excellent  race  of  dairy  cattle,  but  did  not  show  superior 
quality  over  those  that  have  been  imported  into  the  United 
States. 
Color  and  quai-  The  Ayrshircs  are  a  rather  small  breed,  the  color  fre- 
******  quently  red,  or  brown  and  white  in  large  patches,  or  all 

red  and  brown,  or  even  sometimes  black  and  whit^  The 
horns  are  fine,  curve  upward,  and  are  placed  wide  apart  at 
their  bases.  The  neck  is  straight  from  the  head  toward 
the  top  of  the  shoulders,  which  are  very  thin  on  top.  The 
back  is  straight )  the  body  is  wider  and  deeper  as  it  ap- 
proaches the  hind  quaiters.  The  bone  is  small,  legs  short, 
the  eye  mild,  the  udder  very  large,  and  the  disposition 
docile. 
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Jerseys  and  Quemseys.  ^****'«- 

JenejB,  etc. 

These  cattle,  long  kiiowu  under  the  general  name  of  Al- 
demeySj  are  probably  the  descendants  of  Korman  or  Breton    Origin. 
cattle,  but  have  attained  a  type  of  their  own,  with  two  va- 
rieties now  distinguished. 

The  Jersey  cow  is  essentially  a  dairy  animal,  and  is  re-  chOTooteriatica 
niarkable  for  the  neatness  of  its  form,  slender  frame,  deer-  cow. 
like  head,  gentleness,  and  richness  of  milk.  The  symmetry 
which  the  Jersey  cow  should  possess  is  determined  by  a 
scale  of  i)oints  which  has  been  drawn  up  by  the  Eoyal 
Jersey  Agricultural  Society.  The  milking  qualities  take 
the  greatest  number  of  points. 

The  Guernsey  cow  is  longer,  coarser,  and  almost  uni-    TheGuernwy 
formly  red  and  white.    It  is  a  better  meat  animal  and  in- 
ferior to  the  Jersey  for  the  dair^\    The  muzzle,  the  skin 
around  the  eyes,  and  the  tips  of  the  horns  are  yellow  or 
brownish  in  the  Guernsey,  black  in  the  Jersey. 

The  breeds  have  many  points  of  resemblance,  and  some 
individuals  of  each  may  be  easily  confounded. 

The  breeds  had  but  few  representatives  in  Paris.    The 
best  specimen  was  bred  in  Ireland. 

Kerry.  Kerry. 

The  little  Kerry  cattle  of  Ireland  were  the  liliputian  Thesm^airv 
race  of  the  show.  A  neatly  formed  head,  upturned  horns, 
lively  and  expressive  eyes,  and  a  body  but  little  more  than 
three  ieet  high,  if  not  very  smooth  and  round,  made  them 
attractive.  The  Kerry  is  sometimes  cajled  the  ^^  poor  man's 
cow,"  from  its  moderate  size,  hardiness,  good  milking  quali- 
ties, and  docility.    There  were  14  Kerry  cattle  in  the  stalls, 

all  black. 

HoUandaise  or  HoUttein,  „  Hoiiwidaiae  or 

HoUandaise  is  the  name  under  which  the  Dutch  cattle 
were  exhibited,  but  they  are  imported  into  this  country 
under  the  traditional  name  of  Holstein,  derived  from  the 
idea  that  centuries  ago  they  came  from  Schleswig-Holstein. 
There  is  no  proof  of  such  being  the  cjise,  and  they  have  a 
long  history  connected  with  them  in  Northern  Holland. 
The  earliest  history  of  the  short-horns  induces  the  belief  ro^tSSi^^of 
that  the  HoUandaise  cattle  were  taken  to  England  and  ti»«  »i>ort-ii®™«- 
became  the  progenitors  of  the  famous  English  breed. 

The  exhibition  of  the  HoUandaise  race  was  very  fine, 
there  being  53  head  in  the  stalls.    These  cattle,  in  natural hiSteli""*'*  *^ 
formation,  are  not  smooth  animals,  but  when  well  kept  carry 
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^''i^^  sufficient  flesh  to  give  a  general  form  not  unpleasant  to  the 

HnuteiD.  eje ;  such  was  the  case  with  those  on  exhibition.  The  es- 
tablished type  of  the  breed  is  above  the  medium  height; 
legs  long,  body  large  and  coarse,  projecting  haunches,  and 
drooping  rump ;  head  rather  long  and  narrow,  short  horns, 
neck  thin ;  ribs  long,  flanks  light,  and  remarkably  flne  udder 

Characteristics,  aud  cscutcheon.  [Hie  hair  is  very  flne,  the  hide  soft,  and 
the  color  usually  black  and  white,  though  sometimes  all 
black  or  white. 

It  is  admitted  that  they  are  large  consamers  of  food ;  but 
it  is  also  claimed  that  they  fatten  readily  when  ofi^"  their 
milk.  They  are  great  milkers.  It  is  not  an  unusual  case 
for  these  cows  to  give  from  thirty  to  thirty-five  quarts  of 

Qnauty.  milk  a  day,  from  which  is  made  the  celebrated  Dutch 
cheese,  known  the  world  over.  The  skeleton-like  appear- 
ance of  these  cattle,  some  of  which  have  been  imported 
into  our  country,  tends  in  a  great  degree  to  bar  their  gen- 
eral introduction.  For  this  gaunt  appearance  their  owners 
are  mainly  responsible,  by  depriving  them  of  food.  These 
cattle  can  be  made  attractive  to  the  eye,  as  well  as  profita- 
ble to  the  owner,  by  proper  feed  and  care. 

Switi.  Tfis  Switz  nice. 

Color  and  Bfze.     The  Swiss  cattlc  are  mostly  of  a  dark- brown  color  on  the 

,  body,  with  a  light  mouse-colored  stripe  on  the  upper  line. 

They  are  generally  above  the  medium  size,  with  square 

and  compact  bodies,  heads  large  and  coarse,  thick  necks, 

with  heavy,  hanging  dewlaps.    With  the  improvement  of 

agriculture  in  Switzerland,  which  has  been  very  great  in 

Breed  im.  Tcccnt  years,  the  improvement  of  stock  has  kept  pace. 

proTc  o  Many  of  the  objectionable  points  in  the  cattle  have  been 

bred  out  of  them  by  selection.    They  still  retain  their  claim 

Great  dairy  as  a  supcrior  racc  for  the  dairy,  and  furnish  one  of  the 

greatest  sources  of  revenue  to  the  country.    The  ox,  and 

very  often  the  cow,  is  used  for  doing  the  work  on  the  farm. 

Treatment nnd  They  rcccivc  the  kindest  treatment  from  their  owners,  and, 

disposition.        .^^  consequeuce,  they  are  unusually  docile  in  disposition. 

From  the  practice  of  wearing  bells  it  is  said  they  evince  a 
love  for  music,  giving  rise  to  the  country-  saying  that  a 
dairy-maid  with  a  fine  musical  voice  will  increase  the  quan- 
tity of  milk  yielded  by  the  cows  in  the  dairy.  Most  of  the 
Prize  bells,  catilc  iu  the  Stalls  had  premium  bells  hanging  b3'  them — 
the  trophies  won  in  local  competition  at  home  fairs.  These 
bells  are  of  the  finest  metal  and  weigh  from  15  to  20  lbs. 
each.  These  cattle  have  fine  and  muscular  limbs,  with 
feet  ax)xjarently  as  hard  as  iron,  aud  well  adapted  to  the 
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steep,  stony  regions  of  their  native  country.  Their  milk,  <^''*^ 
though  not  so  great  in  quantity,  is  like  that  of  the  Channel  swits. 
Island  cattle — ^very  rich  in  cheese  and  butter  qualities. 
The  Swiss  cheese  is  among  the  finest  made  in  Europe,  and 
finds  a  ready  export  sale.  Combining  these  excellent  qual- 
ities with  that  of  great  hardiness  and  a  fair  beef-prodncing 
structure,  they  would,  unquestionably,  be  a  valuable  cattle 
iu  the  mountainous  idistricts  of  our  country,  especially 
where  but  little  grain  food  is  grown. 

Flemish  cattle.  Fiemiah. 

The  Flemish  cattle  have,  without  doubt,  a  common  origin 
with  the  HoUandaise  and  other  races  that  are  found  on  the 
coast  of  the  North  Sea.    Although  this  race  in  the  past  has 
often  been  crossed  with  the  Holland  race,  the  Flemish  of  to- 
day has  little  or  none  of  the  large  and  strong  characteristics 
of  that  race.    Lately  they  have  been  bred  exclusively  for   Dairy  oatue. 
the  purpose  of  developing  the  milking  qualities,  at  the  sacri- 
fice of  beef.    They  are  mostly  of  a  very  dark-red  color,  thin 
in  fiesh,  high  on  legs,  slender  and  angular  in  form,  very  flat 
sides,  and  drooping  haunches.    With  all  these  apparent  de- 
fects, they  evidently  possess  the  power  of  transforming  the    Quality. 
products  of  the  soil  they   leed  on  into  milk  of  superior 
quality.    They  are  kept  on  the  soiling  plan,  and  are  not         soiled,  not 
allowed  to  go  to  pasture.    By  this  principle  a  greater  uum-  ^^ 
ber  can  be  kept,  and  more  manure  gathered  to  return  to 
the  land.    Only  the  choicest  males  are  kept  for  use  as 
breeders,  the  remainder  slaughtered  when  young.    By  thus 
selecting  for  a  specific  tyi)e,  there  was  a  very  strong  family 
resemblance  among  the  85  animals  on  exhibition.    The  ap- 
pearance of  these  cattle  did  not  compare  favorably  with 
other  milking  breeds  on  exhibition,  and  I  commend  the 
race  with  no  expectation  of  it  being  favorably  received  in 
our  country.    Yet  the  jury  awarded  to  a  group  of  them  the  ri^ffoj^^beit 
grand  jirize  of  2,500  fr.  offered  by  the  Agricaltaral  Society  «TO"po'"»"J<^i°K 
of  France  for  the  best  group  of  milking  cattle  at  the  Expo- 
sition.    I  was  assured  by  other  visitors  that  I  was  not  alone 
in  the  opinion  that  the  prize  was  incorrectly  placed. 

Danish  cattle,  Daniau. 

The  Danish  cattle  exhibited  wore  of  a  deep-red  color,  of 
medium  size,  and  the  only  particular  value  claimed  for  them 
was  milking  qualities.    They  were  in  such  an  extremely    in  poor  order. 
low  condition  of  flesh  that  they  were  unfit  for  exhibition. 
ISo  matter  how  superior  they  may  be  for  the  sx>ecific  pur- 


314  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

^^^^^-  pose  for  which  exhibited,  they  were  more  the  objects  of  pity 

to  the  eye  of  the  visitor  than  credit  to  the  country  or  people 
that  placed  them  on  exhibition.  It  seems  a  difficult  task  to 
convince  people  that  a  living  skeleton  can  be  neither  profit- 
able nor  creditable  to  the  owner  under  any  circumstances. 

itaUan.  Italian  cattle. 

Northern  Italy  exhibited  only  working  cattle.    They  are 
coirae  and  tall,  coarsc  in  bouc,  of  unsightly  appearance,  and  their  form 
bespoke  a  life  of  privation,  toil,  and  exposure  which  has 
been  their  lot  for  generations,  until  the  last  ray  of  intelli- 
gence and  ambition  seems  obliterated. 

French  breeds.  FRENCH  BREEDS  OF'  CATTLE, 

Efctabiiahed     The  cattlc  ot  France  are  \  ery  much  diversified  in  races  or 

and  weli'inarKi'a 

local  *7p€a.  brccds,  which  have  each  a  local  origin,  and  must  have  long 
been  bred  in  this  manner  to  establish  such  distinct  types. 
There  does  not  api)ear  to  be  any  traffic  in  live  stock  between 
the  different  parts  of  the  country ;  no  mingling  or  exchang- 
ing, as  with  us.  The  agriculturists  or  peasantry  of  France 
(I  might  say  Continental  Europe)  are  not  a  traveling  peo- 
ple, and  are  uninformed  as  to  what  is  taking  place  outside 
of  their  immediate  vicinity.  If  it  were  not  for  the  plan 
adopted  by  government  of  encouraging  the  imi>rovement 
of  stock,  very  little  enterx)rise  outside  of  each  narrow  and 
restricted  circle  would  be  exercised.  Thus,  we  find  in  the 
17  «uflfercnt  French  division  of  the  catalogue  what  they  call  17  differ- 
.  '  ent  races  of  cattle,  named  after  as  many  different  provinces 
or  localities.  A  number  of  them  have  the  form  of  what 
might  be  termed  distinct  breeds,  while  others  vary  but  little 
except  in  name.  One  peculiarity  cf  these  cattle  is  the  al- 
Exactneaa  of  most  woudcrful  cxactuess  of  color  and  form  established  in 

form  and  color  in         ,     j-m*  a.  i*i  ii  -iii  i 

the   individuals  each  different  race,  which  can  only  be  produced  by  a  long 
of  each  race.      j.^^  ^^  breeding  and  selecting  for  that  purpose;  but  there 

is  no  history,  no  herd-book  of  any  of  them,  to  show  how 
long  it  has  taken  to  do  this.  1  shall  only  notice  the  most 
defined  and  noted  of  these  breeds,  stating  the  objects  for 
which  they  have  been  produced. 

Normandy.  Normandy  cattle, 

MUch  cattic.  The  most  noted  dairy  breed  of  France  is  tlie  Normandy 
race,  which  prevails  in  the  departments  of  Manche  and  Cal- 
vados, in  Normandy.  In  former  times  this  breed  was  valued 
for  its  yield  of  milk,  but  the  animals  being  large  and  coarse 
consumed  a  large  amount  of  food  in  proportion  to  the  prod- 
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act      Since  the  introduction  of  the  short-horns  into  that    ^*»«^- 

country  they  have  been  crossed  with  that  breed,  which  has 

greatly  improved  their  form  and  aptness  to  fatten,  with-    Normandy  cat- 

tie  hnproTod  by 

out  injuring  the  milking  qualities  of  the  race.    Hence,  we  orossnf;     with 
find  the  Xorman,  as  exhibited,  a  large  and  tolerably  well-^ 
rounded  animal.    The  original  color  remains  unchanged  by 
the  introduction  of  the  new  blood. 

There  were  150  animals  of  this  breed  on  exhibition,  and     An  attractive 
every  one  them  was  of  a  beautiful  mixed-brindle  color, o?eveaic»ioraiid 
which,  together  with  their  large  forms  and  fine  condition  ofKo<^c«»»d**i<>^' 
flesh,  made  them,  as  a  lot,  a  very  attractive  sight  to  the 
lover  of  good  Htock.    The  prominent  points  of  the  breed 
are,  head  short,  face  broad,  eyes  full  but  small,  expression 
mild,  horns  wax-color,  and  as  the  animal  advances  in  age 
they  are  quite  long  and  circle  upward;  body  long,  haunches  charaoterittifls. 
wide  and  rump  straight,  tail  light  and  long,  thighs  thin 
and  wide  apart,  giving  room  for  a  large  and  finely  formed 
udder  and  teats. 

The  Normans  compare  favorably  with  the  Holsteins  tor 
the  dairy,  and  are  more  regular  in  form  and  pleasing  to  the 
eye.  They  fully  equal  them  in  hardiness  of  constitution. 
Their  color  is  more  acceptable  to  our  tastes,  and,  upon  the 
whole,  I  believe  they  would  give  good  satisfaction  to  our  worthy  of  be- 
people  were  they  imported  into  this  country.  With  the  im-  America.  ™ 
provement  of  the  shorthorn  cross  they  are  certainly  a  bet- 
ter animal  to  fatten,  and  would  give  better  returns  in  beef 
when  no  longer  serviceable  in  the  dairy. 

Breton  race.  Broton. 

These  animals  constitute  a  small  race  found  in  the  west-  a  smau 

em  part  of  France,  the  history  of  which  may  almost  be  France. 
termed  ancient.  They  may  truly  be  called  the  poor  man's 
cow,  from  their  ability  to  subsist  on  a  small  amount  of  poor 
food,  and  yet  give  a  larger  amount  of  milk  than  almost  any 
other  race  under  similar  keep.  To  those  farmers  and  stock- 
growers  in  our  own  country  who  believe  and  advocate  low 
feeding  to  produce  superior  stock,  and  are  always  pointing 
to  the  great  danger  &om  overfeeding,  this  race  of  cattle 
can  be  highly  recommended.  In  them  they  will  find  a  race 
trained  for  centuries  in  consonance  with  these  ideas  of  keep- 
ing. They  are  of  a  similar  form  to  the  Channel  Island  cat- 
tle, but  larger.  They  are  generally  of  a  black  and  white  chamoteristioH. 
color,  with  short  and  broad  heads,  horns  white  at  the  base, 
tipped  with  black,  muzzles  black,  eyes  very  black  and  docile 
in  expression.  The  body  is  muscular,  bony,  and  rough; 
limbs  fine,  feet  small.    With  the  improvement  of  agricult- 
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^*»**'«-  ore  in  their  coantry,  the  better  breeds  of  cattle  are  being 

introduced  and  crossed  on  them,  and  it  will  not  be  long 
until  the  race  in  its  purity  will  exist  only  in  history.  The 
cross  of  the  short-horns  seems  to  give  the  best  satisfaction, 
by  increasing  the  size  and  feeding  qualities,  but  they  re- 
quire better  feed  and  care,  as  they  do  not  retain  the  self- 
sustaining  powers  so  well  as  the  original  breed. 

charoiidse.  Charolodse  race. 

A  celebrated  This  racc  of  cattlc  is  ouc  of  the  most  ancient,  finest,  and 
muk-white  coior  bcst  kuowu  in  Fraucc.  Their  milk-white  color  and  similar- 
fish^foraif***  "  ity  of  form  is  really  a  natural  wonder.    Of  all  the  breeds  I 

have  ever  examined  none  ever  impressed  me  with  such  a 
distinctive  similarity  as  did  these.  They  take  their  name 
from  Charolles,  in  the  department  of  Sadne,  and  have  a 
well-authenticated  history  since  1789.  Since  that  time  they 
have  spread  through  a  considerable  portion  of  the  country, 
and  great  care  is  taken  to  keep  the  breed  pure.  The  short- 
Caro  in  breed-  homs  havc  been  crossed  on  them  with  varied  results,  always 
increasing  their  milking  qualities  and  aptness  to  fatten 
when  on  good  food,  but  injuring  the  quality  of  the  oxen  for 
work  and  the  value  of  the  animal  for  grazing  on  the  past- 
ures of  the  country.    For  the  purpose  of  testing  this  cross, 

BritSS*"*^8horJ  *'^®  ^^*  short-hom  bulls  were  imported  into  France  by 
homs.  Brifere  d'Azy  in  1825. 

That  importation  was  made  under  the  most  favorable  cir- 
cumstances, as  a  skillful  English  herdsman  accompanied  these 
animals,  and  continued  in  charge  of  them.  Although  not 
conceded  by  the  breeders  of  this  race  of  cattle  now,  yet  from 
the  great  similarity  between  them  and  the  short  horns  it  is 
The  effeot  of  evident  that  the  cross  made  at  that  time  was  the  foundation 
of  the  present  form  of  the  race,  which  may  thus  be  described : 
A  short  and  broad  head ;  wide,  rosy  muzzle;  squarely  formed 
chaxacteitotics  mouth ;  cycs  large  and  prominent;  forehead  broad,  with  an 

of    the    preaont  -  jf  y  -    a  a         i.-  *u  1 

charohdeeoatae.  expression  of  kiuducss  and  patience  on  the  countenance; 

homs  short  and  wax-colored,  standing  well  forward ;  neck 
fine  at  the  head  and  arching  to  the  body  on  the  top,  and 
filling  out  well  on  the  sides  to  the  shoulder  points.  The 
shoulders  are  slanting  and  smooth ;  crops  well  filled ;  fore- 
rib  long  and  rounded,  giving  abundance  of  room  for  heart 
and  lungs..  The  back  is  broad  and  straight;  loins  level  and 
wide;  the  quarter  smooth  and  very  round.  The  twist  is  full, 
but  not  let  down  as  lar  as  it  should  be.  The  lower  limbs 
are  fine  and  muscular,  and  the  hoofs  hard  and  well  suited 
for  traveling.  This  is  pre-eminenUy  the  beef  breed  of 
France.    The  quality,  however,  does  not  rank  as  high  as 
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some  other,  as  the  meat  is  said  to  lack  juiciness.    The  hair    <^*'*^' 
is  fine  and  hide  hard.    They  are  highly  valued  as  work  cat-    worWng  quai- 
tie,  possessing  great  strength  and  endurance,  and  surpass-    charoiaise. 
ing  the  average  ox  in  speed.     At  maturity  the  ox  often 
weighs  2,500  or  3,000  lbs.    I  saw  them  at  work  with  the 
deep  subsoil  plows,  at  the  trial  of  these  implements,  and 
^i  their  power  of  draft  exceeded  the  heavy  draft-horse  and  the 

the  speed  was  fully  equal  to  hin. 

The  G5  animals  on  exhibition,  though  of  different  ages  The  moBt 

and  sizes,  were  all  a  pure  white,  and  all  of  the  same  symmet-  exhibition.  ^ 
rical  form,  which  considerations  made  them  the  most  at- 
tractive lot  of  cattle  on  exhibition,  and  as  a  mark  of  excel- 
lence the  jury  awarded  them  the  grand  prize  of  honor  as    oiandprimw 
the  best  for  general  use  among  the  native  races.    Although  nee. 
their  color  (white)  and  inferiority  as  dairy  animals  would 
be  against  them  in  this  country,  their  meat-producing,  as 
well  as  early-maturing,  qualities  would  commend  them,  to 
£stvorable  consideration. 

Idmoiisine  rOOC.  Limoualne. 

This  race  of  cattle  is  of  a  fine  form,  above  the  average  J^SSti^*  ****"' 
size,  and  uniformly  of  a  dark-red  color.  They  have  a  very 
intelligent-looking  head,  a  smooth  and  regularly  formed 
body.  Those  on  exhibition,  70  in  number,  were  all  of  the 
same  type,  and,  if  fair  representatives  of  the  race,  were,  like 
other  breeds  mentioned,  a  curiosity  to  see. 

To  the  observer  it  woidd  seem  that  in  all  the  French  races 
selected  for  exhibition  the  individuals  in  a  group  bore  a 
striking  similarity  in  form  and  color.  The  cattle  of  no  color SdahiSM?^ 
other  country  represented  showed  so  much  evenness  in 
these  respects.  It  is  doubtful,  however,  whether  in  their 
native  districts  this  marked  uniformity  would  be  so  prom- 
inent. 

This  race  has  a  form  calculated  to  furnish  a  large  per-  QnautieB. 
centage  of  excellent  beef,  but  their  greatest  claim  to  dis- 
tinction is  that  of  work  cattle,  and  the  least  that  of  dairy 
qualities.  Both  sexes  are  taught  to  work  when  young,  and 
cattle  are  the  only  animals  of  labor  used  in  their  part  of  the 
country.  It  is  admitted  that  they  do  not  possess  the  great 
strength  of  the  Gharolaise,  but  they  are  more  tractable  and 
docile,  enduring  greater  fatigue  and  subsisting  on  a  less 
amount  as  well  as  a  coarser  quality  of  food. 

To  a  group  of  this  race  was  awarded  the  grand  prize  of^^^f^^^^^ 
2,600  fr.  offered  by  the  Agricultural  Society  of  France  for<»*^«- 
the  best  cattle  for  labor. 
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Oaronnaise  race. 

The  GaroDnaise  is  a  widely  distributed  race.  The  cattle 
have  fine  forms,  are  all  of  a  light-red  color,  and  occupy  the 
valley  of  Garonne  River  for  more  than  600  miles  between 
Toulouse  and  Bordeaux.  ' 

Bazadaise  cattle. 

The  Bazadaise  are  low,  heavy-bodied  cattle,  similar  in 
many  respects  to  the  Swiss,  being  of  the  same  color—dark 
gray  or  brown — and  their  appearance  indicates  great  hardi- 
ness of  constitution. 

Parthenaise  race. 

The  Parthenaise  race  is  found  in  Vendue.  They  are 
mixed  in  color,  being  red  and  gray,  and  are  claimed  to  be 
superior  milkers,  but  are  by  no  means  attractive  in  appear- 
ance. 

Salers  race. 

The  Salers,  a  numerous  race,  possesses  many  good  quali- 
ties. They  are  of  a  deep-red  color,  somewhat  resembling  the 
English  Devons,  though  larger  and  not  so  smooth  in  form. 
Their  uniformity  in  color  shows  a  long  line  of  breeding. 


management. 


General  con-  I  might  coutiuue  on  through  the  list  of  French  cattle 
French  cattle.  ^^  exhibited,  and  notice  the  different  points  of  the  races,  but 
having  described  what  they  consider  their  best  breeds  for 
beef,  the  dairy,  and  labor,  the  others  would  differ  only  in 
minor  types,  each  claiming,  and  no  doubt  i)osse8sing,  real 
value  for  the  purpose  for  which  it  is  bred.  All  the  races 
Breeding  and  show  that  the  French  people  for  a  long  time  have  given 
great  attention  to  the  imjjrovement  of  horned  stock,  and 
the  cattle  on  exhibition  and  those  seen  in  different  parts  of 
the  country  attest  that  the  masses  of  their  cattle  are  better 
than  ours,  receive  more  kind  treatment,  better  care,  and 
better  feed.  The  same  rigid  system  of  economy  that  is 
practiced  in  the  cultivation  of  the  soil  is  applied  to  the 
growing  and  keeping  of  their  stock.  One  animal  bred  for 
the  purpose  needed,  and  well  cared  for,  is  more  profitable 
than  two  accidentallv  bred  and  half  fed  can  be. 

..The  finest  ex-     There  ncvcr  have  been  so  many  distinct  races  of  the 

hibition    of    dls-  ^ 

tinct   races   on  boviuc  spccics,  or  SO  many  superior  animals  of  the  races 

assembled  together,  as  at  this  exhibition.  This  is  no  doubt 
due  to  the  fact  thab  more  effort  has  been  given  to  the  im- 
provement of  the  species  lately  than  ever  before,  and  that 
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the  wide  classification  adopted  and  the  liberal  premiums    ^<>^- 
offered  on  this  occasion  brought  out  a  more  general  exhibit 
than  any  former  exhibition. 
In  the  cattle  department  130  cash  prizes  were  offered  for   Liber.«i  scale  of 

,  -^  prizes. 

foreign  cattle;  the  sum  total  of  these  prizes  was  66,100  fr. 
For  native  French  cattle  363  cash  prizes,  amounting  to 
,  146,825  fr.,  and  three  grand  i)rize8  of  2,500  fr.  each,  making 

a  total  of  220,435  fr.,  or  over  $42,000.  All  the  prizes  in 
their  group  were  taken  in  the  native  races,  and  nearly  all 
offered  in  the  foreign  group. 

SHEEP.  sii^. 

The  show  of  sheep  was  very  gooil,  but  while  many  speci- 
mens of  the  best  races  and  varieties  were  exhibited,  there 
were  many  others  of  mere  local  interest,  and  neither  fine  in 
appearance  nor  quality.    Of  the  825  entries  there  were — 

Foreign  exhibits : 

Foreign  Merinos 13,^>'^»'»^« 

British  breeds  187 

I                      Low  countries 13 

'                      Other  foreign  breeds 29 

French  exhibits : 

French  Merinos  and  M^tia-JU^rinos 269 

Native  long  wools 34 

Native  medinm  wcol 20 

Native  mountain  sheep 1 48 

Race  Charmois  24 

French-bred  Dishlcys  (Leicester) 49 

French-bred  Southdo  wns , 42 

Crosses  and  grades 97 

Total 825 

Merinos.  UiTiDou. 

The  Merinos  had  the  ])lace  of  honor  in  the  French  cata- 
logue.   All  the  foreign  entries  of  this  race  were  from  Italy, 
and  the  Merino  and  M6ti8-M6rino  included  more  than  one-    M6ti8-M6rinoe. 
third  of  the  whole  number  of  sheep  exhibited. 

The  French  Merino,  of  wliich  there  are  great  numbers,    origin. 
originally  came  from  Spain.    They  are  small  in  size,  of  a 
rather  delicate  form,  with  very  fine  fiber  in  the  fleece. 
What  is  termed  the  American  Merino,  in  our  country,  is  a„T?«-^»»«rican 

^  *  '  Merino. 

larger  and  stronger  Rheep,  derived  from  the  original  Span- 
ish stock,  and  possesses  all  the  merits  of  the  French  breed, 
and  the  same  may  be  said  of  that  breed  exhibited  from 
Northern  Italy.    Of  the  native  breeds  of  France  but  little  ^^  y^^^^SJ^ 
can  be  said  in  their  favor.    They  are  mostly  local  in  reputa-  ^«^■• 
tion,  and  have  inferior  forms  when  compared  with  the  new 
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Sheep  or  improved  breeds,  and  it  is  evident  that  they  are  fast  giv- 

ing way  before  improvement  by  crossing. 

It  does  not  appear  that  the  sheep-raisers  adhere  to  the 
same  rule  as  the  cattle-breeders  to  improve  the  race  without 

i  ^^^S"t*d^^^^"^  ^^^  original  family  type  5  neither  have  they  adopted 
by  the  French,    any  of  the  puFo  English  races  as  a  standard  to  suit  their 
wants.    On  the  contrary,  they  have  united,  by  crossing,  for- 
eign and  native  breeds,  and  built  up  new  ones. 
br^s^mSi^ci     ^^®  loug-wool  shcep  of  the  northern  departments  are 
by  crosamg  with  known  as  Ast^sicune,  Normaudc,  Picarde,  and  Flamande, 

the    New    Kent  ■,«,,,.  , 

race.  named  after  the  old  provinces,  yet  they  are  the  outgrowth 

of  the  old  Flemish  race,  modified  by  a  continued  use,  for 
thirty  or  forty  years,  of  English  rams  of  the  New  Kent  race. 
But  the  greatest  success  is  to  be  found  in  the  fine-wool 
crosses.  By  crossing  the  Spanish  Merino  with  these  cross- 
origin  of  thebreds  natives,  they  have  produced  what  is  now  known  as 
the  Metis-Mennoyii  sheep  that  seems  destined  to  become  the 
most  valuable  in  France. 
Its  wool  and     They  have  thus  succeeded  in  retaining  the  fineness  of  the 

mutton  qualitlea.  *'  ^ 

Merino  wool,  as  well  as  increasing  the  size  of  the  carcass 
to  that  of  a  finely  formed  mutton  sheep,  shearing  from  12 
to  20  lbs.  of  wool. 
The  staple.  The  Staple  of  the  best  of  the  MStis-Merinos  is  from  4  to  6 
inches  in  length,  and  comparatively  firee  from  the  oily  sub- 
stance in  the  wool  of  the  Spanish  Merino,  thus  securing  a 
much  greater  percentage  of  clean  wool.    The  neck  is  free 

Characteristics,  from  the  wriukles  of  the  Merino,  the  head  and  face  well  cov- 
ered with  wool,  :ind  the  limbs  wooled  down  to  the  feet. 
They  also  retain  the  aptness  of  the  Merino  for  thriving  well 
in  large  flocks,  and  seem  well  able  to  withstand  exposure  to 
bad  weather.  So  thoroughly  have  they  combined  the  good 
qualities  of  the  pure  Merino  that  they  were  classed  together 
in  the  same  catalogue,  competed  for  the  same  prizes,  and 
Awaitiofwon  a  good  share  of  them.    The  grand  prize  of  1,500  fr. 

ESiey  Meitoo.*  givcu  by  the  Agricultural  Society  of  France  for  the  best  pen 

of  native- breed  mutton  sheep  was  awarded  to  a  branch  of 
this  breed  known  as  the  Dishley  Merino.  The  name  "Dish- 
ley"  indicates  crossing  with  the  Leicesters;  the  French  cat- 
alogue indeed  speaks  of  the  ''New  Kent"  as  a  modification 
of  the  Kentish  or  liomney  Marsh  sheep  crossed  by  the  Dish- 
ley  (Leicester). 
Value  of    The  value  of  a  breed  of  sheep  that  unites  good  mutton 

gooci  wool  anS  qualities  and  fineness  of  wool  is  apparent  to  all,  and  as  this 

mnttoaquauties.  g^^j^g^  .^  a  gTcat  mcasure,  to  have  been  attained  in  the 

M6ti8'M6rino  by  the  French  breeders,  the  breed  would  be  a 
valuable  addition  to  the  sheep  interests  of  our  country.    If 
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this  Exposition  proves  suficient  to  attract  the  sheep-growers    ^^«<v- 

of  onr  country  to  the  vahie  of  these  animals^  and  cause 

them  to  import  a  number,  I  doubt  not  but  their  value  would     M6ti8-M6rino 

soon  he  appreciated,  and  our  fine  wool  product  be  much  ported.        ^^ 

increased. 

THS  SHEEP  OF  THE  ENOLIBH  DOWNS.  Down  sbeep. 

SoutMowns. 
England  had  39  entries  of  Southdown  sheep,  and  France    ,  ^soathdowns 

^  •^'  retain  their  ol0 

42  of  the  same  breed.    It  takes  the  precedence  in  its  class  sopremiwy. 
of  sheep  by  right  of  priority  and  continued  care.     The 
Southdowns  of  England  are  in  Sussex,  the  native  home  of 
the  sheep,  17  of  the  39  entries  being  from  that  county. 

The  Southdowns  exhibited  by  Lord  Walsingham,  of  Mer-    Lord  waisinR- 
ton  Hall,  Norfolk,  showed  their  excellence  and  maintained    ™ " 
the  high  honor  heretofore  won  as  a  mutton  sheep,  by  win- 
ning the  grand  prize  of  1,600  fr.  offered  by  the  Agricultural    Grand  prize. 
Society  of  France  for  the  best  pen  of  foreign  sheep  for  the 
butcher;  also  the  grand  prize  of  honor  for  best  pen  of 
sheep  of  foreign  races. 

The  symmetry  of  the  Southdown  sheep  is  proverbial,  ^symmetry  and 
The  bone  is  small,  the  body  thick  and  cylindncal,  the  ears 
wide  apart.  The  ears  and  forehead  are  well  covered  with 
wool,  which  forms  a  protection  ixom  the  fly.  The  eye  is 
full,  bright,  and  quick ;  the  chest  wide,  deep  and  project- 
ing ;  the  back  flat  to  the  tail,  which  is  set  on  high ;  the  hind 
legs  are  full  on  the  insides  and  wide  apart. 

The  wool  is  short,  close,  curly,  and  fine,  of  excellent  qual-    tii«  ▼ooi- 
ily ;  it  is  the  shortest  staple  wool  of  Great  Britain. 

The  mutton  is  of  the  finest  quality,  excepting  some  moun-    The  mutton. 
tain  breeds,  such  as  the  Dartmoor,  the  Welsh  mountain 
sheep,  and  the  Black-faced  mountain  sheep  of  Scotland, 
which  feed  on  aromatic  herbs  and  young  shoots  of  heath, 
giving  a  venison  taste  to  the  meat. 

The  other  Down  sheep  of  England  were  classed  together 
in  the  third  category  of  the  French  catalouge,  viz,  the  Shrop- 
shire, Hampshire,  and  Oxfordshire  Down.  There  were  41 
foreign  entries,  all  from  England,  excepting  4,  which  were 
from  Belgium. 

8hrop9h%re  Dawns.  Downf  ^"^"^ 

The  Shropshire  Down  is  the  favorite  breed  in  the  mid- 
land counties  of  England,  and  from  the  dark  face  and  legs 
are  often  thought  to  be  allied  to  the  Southdown.     They       Larger  car. 
are,  however,  a  larger  sheep,  and  yield  a  heavier  fleece  and  ^SJ^    ^^  ^^ 
21  p  B ^VOL  6 
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Sheep.  of  a  finer  staple  than  that  breed.     They  are  also  much 

prized  for  mutton. 
The  Southdowns  thrive  best  on  hilly  land,  while  the 

shroiwhircB.    Shropshire  Down  does  well  on  low  or  flat  land,  which 
ought  to  recommend  this  breed  as  suitable  for  the  prairies 

Adaptation-     of  our  Wcstcm  Statcs.    They  are  hardy,  apt  to  fatten,  pro- 
lific, and  are  good  mothers. 

uampshirea.  Hampshire  Downs, 

Habitat.  Thesc  shccp  occupy  the  rolling  downs  on  the  chalk  for- 

mation of  Hampshire  and  Wiltshire.    They  are  larger  and 
stouter  than  the  Southdowns,  which  otherwise  they  much 

characteriatics-  rescmblc.    They  have  attained  stable  breed  characteristics, 
the  result  of  careful  crossing  the  Southdown  upon  the  old 
Wiltshire  sheep,  and  are  now  a  fiivorite  bieed  in  six  coun- 
ties of  England. 
Ficeco  and     Tho  fleccc  is  of  average  weight  and  quality,  of  middle 

other  qualities.  .     „     ,  i        <-,         ,    -■ 

staple,  but  inferior  to  the  Southdown. 
They  are  prolific,  hardy,  and  good  mothers. 

oxibniahires.  Oxfovd  DotCH,  ov  Oxfordshire, 

Coarser  grade.      Tiiis  is  a  still  coarscr  grade  of  wool  and  larger  breed.    It 
possesses  the  characteristics  of  a  combination  of  the  Cot«- 
wolds  and  the  sheep  of  the  Hampshire  and  Sussex  Downs, 
Heavier  car- from  au  admixture  of  which  breeds  they  are  doubtless  de- 
rived,  but  by  a  uniformity  of  type  having  been  adhered  to, 
they  have  now  become  a  recognized  breed. 
Adaptation.         They  succecd  in  England  on  mixed  soils  and  feed  on  the 
green  crops  of  arable  land  better  than  on  sheep-runs.    They 
are  prolific,  are  good  mothers,  and  come  early  to  maturity. 
CharactoriBticB.They  are  dark  in  color,  poll  covered  with  wool,  top-knot  on 
the  forehead,  legs  black. 
The  fleece  is  thick,  rather  long  staple,  and  coarse. 

Lonp-wool  and  LONG-WOOL  AND  MUTTON  BREEDS. 

auuttoii  breeds. 

In  the  long- wool  and  mutton  breeds  the  Englisli  breeders 
excelled  all  others,  and  as  a  lot  these  sheep  had  undoubted 
superiority  over  those  of  other  nations. 

Loiccaters.  Leicester, 

Tlie  Leicesters  are  of  the  Bishley  stock,  and  are  generally 

known  in  France  under  the  latter  title,  the  name  of  the 

Origin.  rcsidencc  of  Mr.  Bakewell,  the  great  improver  of  English 

stock,  both  cattle  and  sheep.    The  Dishloy  and  Southdown 

are  the  only  English  breeds  which  seem  to  find  favor  in 
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France.    Of  the  French-bred  Dishley  there  were  49  entries    ^^f<^- 

and  of  the  Southdown  39  entries ;  also  3  Shropshire  Down. 

Of  the  cross-breeds  there  were  50  entries  of  Dishley  crosses 

and  13  Southdown  crosses.    These  were  interbred  with 

numerous  native  French  races — ^Normande,  Art^sienne,  Ber.       .  Extensive 

'  '  crossmg  m 

richone,  Cauchoise,  Mauchamp,  Lauragaaise.  In  fact,  of  the  France. 
97  cross-bred  entries  there  were  but  28  in  which  the  Dishley 
or  Southdown  were  not  mingled,  and  of  these  14  were 
crossed  with  Merinos,  and  7  were  Algerian  sheep,  origin  not 
stated;  the  remaining  7  being  crosses  of  French  native 
breeds  on  both  sides. 

The  Leicester  breed  is  widely  known  in  the  United  States,  in^'lh^^^trniSd 
but  it  is  easier  to  raise  choice  specimens  and  little  bunches  state*. 
of  sheep  than  it  is  to  succeed  with  them  in  flocks.    They 
succeed  on  land  where  they  can  be  well  fed,  and  are  adapted 
to  highly  cultivated  soils,  but  not  to  ranging. 

They  are  more  symmetrical  but  not  so  large  as  the  Lin-    Compamiwith 

1  .  .         1       ,  ,  .^1  tli«  Lincolna. 

coins,  are  early  to  mature,  a  most  valuable  mutton  sheep, 
with  a  great  facility  for  laying  on  fat  when  they  are  pam- 
pered.   The  bone  is  fine. 

The  fleece  is  classed  in  England  as  moderately  long.  The  fleece. 
though  it  strikes  the  ordinary  observer  in  the  United  States 
as  very  long,  as  it  is  frequently  penned  near  the  Merinos 
and  Southdowns  at  our  fairs.  The 'wool  is  a  combing  wool, 
is  bright,  coarse,  and  adapted  for  lusters,  serges,  and  car- 
pets. 

The  shape  of  the  animal  is  admirable,  the  back  being     sbapoandap- 
broad  and  straight  and  the  chest  deep  and  wide.    The  head  ^®**'*°*^' 
and  ears  are  apt  to  be  hairy.    The  ears  are  long  and  thin, 
the  eyes  prominent.    No  sheep  has  been  so  largely  used  tor 
improving  other  breeds. 

There  were  29  entries  of  English  Leicesters,  besides  the  Entries. 
49  French-bred  animals  of  the  same  breed  previously  re- 
ferred to.  Also  5  entries  of  the  New  Kent,  the  sheep  of 
the  Bomney  Marsh  improved  by  admixture  of  the  Leicester, 
and  which  contributed  to  the  present  AUtu-Mirino  stock, 
the  most  prominent  breed  at  the  present  time  in  France,  as 
previously  referred  to. 

LinCOlnS,  Llncolni!. 

The  Lincolns  produce  a  heavier  fleece  than  either  the  xho  fleece. 
Leicesters  or  Cotswolds.    They  are  hardy,  succeed  well  on 

wet  soils,  which  are  so  common  in  their  native  country.  Habitat. 

Like  the  Cotswolds,  they  are  very  large.    Some  speci-  Large  size, 
mens  of  these  breeds  at  the  Exposition  weighed  over  400 
lbs.  ea^h. 
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8hup.  The  Lincolns  have  good  symmetry  and  are  early  to  ma- 

^  *■        ture,  having  much  similarity  to  the  Leicesters  of  the  ad- 
joining connty. 

The  wool  is  long^  bright,  and  coarse. 
There  were  26  foreign  entries  of  Lincolns  in  the  show  on 
the  Esplanade. 

Cotswoids.  Cotswolds. 

Origin.  This  is  a  native  West  of  England  breed  of  ancient  celeb- 

rity.   They  are  abundant  in  three  counties  of  England,  em- 
bracing land  of  superior  quality. 
The  sheep  are  hardy,  mature  early,  and  have  very  large 

Charaoterisucs.  framcs,  the  back  of  fat  sheep  being  surprisingly  wide  and 
flat  and  the  rump  overhanging.  The  chest  is  prominent 
and  wide. 

Fleece.  The  flccce  is  heavy  5  the  wool  very  curly,  long,  white,  and 

lustrous. 
There  were  21  foreign  entries  of  Cotswolds  in  Paris. 

Other  breeds     It  would  uot  be  profitable  to  speak  at  length  of  some 
™'  other  breeds  of  English,  French,  Hollandaise  and  Swiss 

sheep. 
British xsioDciB,     Britain  had  10  entries  of  Cheviots  and  10  of  Exmoor  and 
Mountain;  Scotland  and  Ireland,  12  entries  of  Black-faced; 
Ireland,  7  of  Eoscommon — the  latter  the  only  Irish  breed 
represented. 
Low  coimtrieB,     The  Tcxcl  aud  Polder  sheep  had  14  entries. 
Pnmoe,  The  long-woolcd  French  races — ^Art^sienne,  Nonnande, 

Picarde,  Oauchoise,  Poitevine,  Comtoise,  BoulOnnaise,  Bre- 
tonne — ^had  34  entries. 

The  French  middle-wool  races — Solognote,  Languedo- 
cienne,  Crevant,  Berrichonne,  Ghampenoise — ^had  20  entries. 
The  French  mountain  sheep,  of  12  stated  races,  not  need- 
ful to  enumerate,  had  48  entries. 

The  Charmoise  race,  which  is  cross  between  the  New  Kent 
and  the  native  Berrichonne,  has  attained  some  celebrity 
since  1840.  It  is  remarkable  for  early  maturity  and  facility 
in  fattening.  It  is  of  medium  size,  hornless,  fine-boned, 
wide  loins,  wide  and  deep  chest.  There  were  24  entries. 
aud  other  coun-  The  Swiss,  Spanish,  Algcrine,  Italian,  Savoyard,  and  Bel- 
gian sheep  were  but  few  in  number. 


tries. 


Great  extent  of    The  raising  of  shcep  is  much  more  general  among  agri- 
huZ3?y.'^^^culturi8ts  in  Euroi)e  than  in  the  United  States. 

They  outnumber  us  in  animals  more  than  five  to  one,  and 
this  in  the  face  of  the  fact,  before  mentioned,  that  in  the 


LIVE  stock:  commissioner  dtsabt.  325 

United  States  the  facilities  for  growing  and  feeding  tliem  ore   ^^'^ 
greater  than  in  France. 

In  this  department  at  the  Exhibition  the  prizes  oifered 
were  large,  attracting  general  attention.  No  doabt  it  was 
so  arranged  for  the  i)arpo8e  of  stimnlating  greater  improve- 
ment. 

To  foreign-bred  animals  there  were  offered  lOOcasb  prizes,    ^^^T^"*^^®' 
the  total  value  of  which  was  32,450  fr. ;  to  native  races  and 
cross-breeds,  90  prizes,  amounting  to  24,350  fr.,  the  value  of 
all  being  over  $11,000. 

Ko  sheep  were  exhibited  from  America. 

SWmE.  Swim, 

The  exhibition  in  this  class  of  stock  was  not  equal  in  quan-      ^if  *^^e^2?!? 
tity  or  quality  to  what  may  be  seen  annually  at  the  leading  i^rMds;  now  m 

woll  SFown  in  too 

fairs  in  the  United  States.  True,  the  English  breeders  were  united  sutes. 
there  with  choice  si)ecimens  of  their  Berkshire,  Yorkshire, 
Lincolnshires,  Middlesex,  Sussex,  and  Suffolk  breeds,  but  we 
have  them  all  in  our  own  country  in  as  well-developed  forms, 
in  every  particular,  as  they.  No  citizen  of  the  United  States 
who  is  familiar  with  this  class  of  stock  at  home  need  longer  ' 
turn  to  Europe  with  the  expectation  of  finding  it  in  more 
perfect  form.  It  is  also  true  that  from  England  we  have 
brought  most  of  our  improved  breeds,  and  have  thus  secured 
the  benefit  of  a  long  series  of  years'  experience  by  the  breed- 
ers thei-e. 

In  the  southern  countries  of  Europe  there  has  long  existed  e,Swd  ^oPtSe 
a  black  and  almost  hairless  breed  known  by  the  name  of  ptive    EngiiBh 

breed. 

Neapolitan,  which  is  of  small  size,  with  a  round,  smooth 
body,  and  very  prolific.  This  race  was  taken  to  England 
and  crossed  with  the  coarse  native  hog,  and  produced  the 
Berkshire  and  other  dark-colored  breeds ;  yet  it  is  said  that 
none  of  the  breeds  thus  formed  equals  in  fineness  the  fiesh 
of  the  original  race. 

The  little  white  Ohinese  race,  with  legs  not  over  a  finger's    Thecioasortiie 
length,  a  handsome  little  head,  with  ears  about  the  size  of  an 
apple-leaf,  standing  erect  like  a  squirrel's,  and  not  weighing 
over  one  hundred  pounds  at  maturity,  was  taken  to  England 
as  the  bases  of  their  white  races. 

In  Normandy,  France,  they  have  a  large  race,  the  body  ^^    ^*^®  ^<**™*" 
of  which  is  long  and  thin,  heavy  hanging  ears,  and  a  long 
and  well-tapered  snout.    The  only  good  qualification  I  could 
discover  in  the  race  is  their  adaptability  for  subsoiling. 

In  the  Limousine  they  have  a  very  good  race  of  swine,  ^^^he  Limpnaine 
In  form  they  are  of  inedium  size,  have  small,  erect  cars,  fine 
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Swine.  limbs,  and  stand  well  on  their  feet.     They  are  peculiarly 

marked  in  color — white  in  the  middle  portion  of  the  body, 
black  fore  and  aft. 
^^JhoJ'l^rove-     111  France,  and  in  fact  throughout  the  Continent  gener- 
swino  but  recent,  ally,  there  appears  to  have  been  little  attention  given  to  the 
improvement  of  the  swine  until  recently;  consequently,  we 
The  wild  boar,  find  many  of  them  but  little  in  advance  of  the  wild  hog, 
which  is  to  be  seen  plentifully  in  the  bhambles  of  Paris,  ap- 
pearing as  game,  along  with  venison. 
Importation  of     The  pcoplc  of  Francc  have  recently  imported  many  of  the 
"*^  *    "^  ^  imi)roved  English  breeds,  and  much  interest  is  now  mani- 
fested in  the  improvement  of  the  swine  by  crossing.   A  num- 
ber of  pens  of  these  crosses  in  the  French  section  showetl 
great  success,  as  also  a  fine  lot  of  English  breeds,  purely  bred 
and  of  much  excellence, 
to^  M?d^eTOx     "^^^  prize  of  honor  for  native-bred  swine  and  the  grand 
breed,  prize  of  l,000fr.  offered  by  the  Agricultural  Society  of  France 

for  the  best  pen  of  hogs  for  the  butcher  was  given  to  a  lot 
of  the  Middlesex  breed,  bred  and  exhibited  by  the  French 
breeder  M.  Poisson. 
The  prize  of  honor  for  foreign  breeds  was  awarded  to  G. 
sind  the  Suffolk.  M.  Scxton,  of  Ipswicli,  Suffolk,  England,  on  a  pen  of  Suf- 

folks.    In  making  the  awards  the  juries  seemed  to  favor  the 
white  hog  in  preference  to  the  black. 

Cattie  and  hogs     With  US  cattlc  and  hogs  seem  to  sustain  the  relation  of 

m     the     United  '^ 

States,     means  immense  manufactories,  transforming  a  large  portion  of  the 

of  concentrating  '  r>.  • 

our  cooraer  pro-  vast  coru  crops  of  the  Western  States  into  a  more  concen- 

ducts 

trated  form  of  human  food  for  the  markets  of  the  world,  and 
the  natural  adaptation  of  both  to  our  soil  and  climate  does 
and  will  enable  us  to  produce  the  result  at  a  much  less  cost 
than  in  Europe,  and  our  exports  in  that  direction  in  future 
years  must  be  largely  increased. 
Value  of  sup©-  Heucc,  it  foUows  that  the  more  we  improve  our  stock  and 
^^  definitely  fix  the  form  and  breeds  that  will  produce  the  best 

returns  for  the  amount  consumed  in  the  shortest  space  of 
time,  the  greater  will  be  our  profit  on  the  investment- 

That  we  have  made  rapid  strides  in  this  direction  of  late 
years  our  foreign  trade  abundantly  proves ;  however,  there 
is  still  much  to  be  done  in  this  direction  before  the  greatest 
possible  avails  of  this  industry  shall  be  realized. 

Poultry.  POULTRY. 

Chickens.  CMcJcenS. 

The  exhibition  of  poultry  was  very  full  in  varieties  and 
collectively  very  fine. 
i.4€i  entries.        Of  chickcus  thcrc  wcrc  1,461  entries.    I  did  not  notice 


/ 
/ 
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any  species  that  are  not  raised  in  our  country,  and  those    Po^n- 
that  are  highly  prized  here  were  most  numerous  at  the  Ex- 
position. 
There  were,  of  Crfevecoeur,  165  entries;   Doudans,  158:  ...    Breeds  ex- 

'  7  7  7  'hibitod. 

La  F16che,  124 ;  Gray  Dorkings,  87  ;  Spangled  Ham  burgs, 
85;  Brahma-Pootras,  95;  Buff  Cochins,  91;  White  Co- 
chins, 39;  Black  Cochins,  35;  Black  Spanish,  48;  ami  of 
the  game  varieties,  77,  besides  many  others  of  less  celeb- 
rity. 

There  were  a  great  many  cross-bred  fowls,  but  they  ari^  cross-breeda. 
not  yet  well  enough  defined  to  be  classed  as  distinct  breeds. 
The  growing  of  poultry  receives  great  attention  throughout 
France,  and  with  the  French,  more  than  any  other  people, 
it  is  often  made  a  speciiic  occupation  and  one  of  much 
profit. 

In  this  class  of  stock,  where  the  rules  of  judging  perfec- 
tion in  the  varieties  are  often  decided  by  the  color  or  shape 
of  a  particular  feather,  I  will  not  venture  an  opinion  fur- 
ther than  that  the  standard  of  excellence  in  each  class  was 
more  generally  approached  than  is  often  done  at  such  expo- 
sitions. 

TurJceyS,  Turkfeye. 

There  were  91  entries  of  turkeys.    They  were  of  varied 
colors  and  forms;  but  the  most  attractive  group  wa«  that 
exhibited  by  Miss  King,  of  King's  County,  Ireland,  which 
consisted  of  eight  very  large  and  finely  colored  bronze  tur-    Bronae. 
keys,  bred  from  stock  exported  from  the  United  States. 

The  other  varieties  were  nearly  all  either  black  or  white, 

and  of  less  size. 

Oeese. 


Standanl  of 
ezcollence. 


Geese. 


Of  geese  there  were  50  entries,  which  were  nearly  all  of 
the  large  Gray  Toulouse — now  common  in  our  own  country. 

Jhwkit. 

There  was  a  fine  exhibition  of  ducks,  being  137  entries, 
which  included  Aylesbuiy,  Kouen,  and  the  Labrador  species. 
They  were  all  of  large  size  and  perfect  types  of  the  differ- 
ent breeds. 

Pigeons. 

There  were  516  pairs  of  pigeons,  of  which  128  pairs  were 
of  the  carrier  species,  the  others  being  of  various  breeds  and 
<5olors  and  mostly  of  large  size. 

Babbits. 

Three  hundred  and  ninety-four  rabbits,  mostly  of  the 
long-eared  species,  were  comprised  in  this  Exhibition. 


Ducks. 


Pigeons. 


Rabbits. 
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DOGS. 


The  exhibition  of  the  canine  species  was  held  in  the  stalls 
of  the  cattle-sheds  during  the  first  week  of  July.  I  am  at 
a  loss  what  to  say  of  this  class  of  animals  to  the  people  of 
our  country — a  country  where  the  dog  is  scarcely  recog- 
nized as  property — ^where  not  even  a  right  to  life  is  guaran- 
teed to  him,  and  where  he  is  usually  treated  as  a  scavenger, 
a  thief,  and  a  sheep-murderer. 
Th«  UM8  Md  A  very  different  estimate  is  formed  of  him  by  the  i)eople 
inEarope.  of  Europc.  lu  the  rural  districts  dogs  are  almost  every- 
where used  in  tending  sheep.  It  is  not  an  uncommon 
sight  to  see  an  old  man  or  woman  who,  from  age  and 
feebleness  of  body,  is  no  longer  able  to  obtain  a  livelihood 
by  hard  labor,  accompanying  a  flock,  with  the  intelli- 
gent shepherd-dog  to  keep  them  from  trespassing,  and  to 
take  them  to  and  from  the  fold  or  the  pasture.  The  ab- 
sence of  fences,  the  pasture  strips  lying  alongside  of  grow- 
ing crops  of  graiu,  etc,  renders  this  species  of  care  impera- 
tive. The  use  of  sporting  and  hunting  dogs  is  also  more 
common  than  in  most  parts  of  the  United  States.  In  some 
countries  the  use  of  powerful  and  well-trained  dogs  is  nec- 
essaiy  as  a  protection  against  wolves,  and  against  foxes  in 
the  lambing  season. 

800  entries.  At  this  Exhibition  there  were  nearly  800  specimens  of 
the  canine  race  brought  together,  comprising  almost  every 
variety  that  is  to  be  found  in  the  different  parts  of  the 
world,  thus  presenting  a  great  many  different  types,  forms, 
and  colors  of  the  animal. 

MuBtiff.  The  Mastiff  was  represented  by  14  entries,  all  owned  in 

England  and  France.  They  were  of  various  colors — ^large 
and  powerful  animals,  unsocial,  brave,  and  faithful. 

BaUHiog.  Of  the  Bull-dog  there  were  30  animals  exhibited. 

Nowfoandiand.  The  Newfoundland  dog  was  not  represented  at  the  Ex- 
position, but  a  species  was  exhibited  from  the  southwestern 
coast  of  France  closely  resembling  them  in  size,  form,  and 
color. 

St  Bernard.  The  St.  Bernard  was  represented  by  six  animals — ^three 
bred  in  France,  two  iu  England,  and  one  in  Switaserland. 
The  English-bred  ones  were  apparently  larger,  had  long, 
shaggy  hair,  with  a  very  bushy  tail,  while  the  French  and 
Swiss  representatives  were  of  smooth  coat.  All  were  large 
and  powerful  animals,  with  kind  dispositions. 

Terriers.  There  wcrc  many  of  the  Terrier  species.    Of  the  British 
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breeds,  the  Skye  Terrier  is  the  most  valuable.    He  is  of  ^^*^' 
small  size,  with  long,  fine  hair,  piercing  black  eyes,  and 
very  active. 

One  specimen,  exhibited  by  the  Prince  of  Wales,  was   Tenian. 
covered  with  steel-gray  hair,  &om  6  to  8  inches  long,  over 
his  entire  body.    This  animal  seemed  to  be  the  highest  type 
of  the  breed,  firom  the  fact  that  to  it  was  awarded  a  gold 
medal. 

The  English  Terrier  is  a  small  animal,  with  short  and 
smooth  hair,  usually  of  a  black-and-tan  color,  and  much 
used  for  unearthing  foxes  and  badgers  from  their  burrows. 

Of  Pointers,  Setters,   Retrievers,  Spaniels,   and  other     Pototen^  set. 
sporting  dogs,  there  were  large  numbers,  comprising  all 
colors. 

The  Spaniel  may  be  called  a  native  of  both  sides  of  the    spaniels. 
Mediterranean  Sea,  as  the  earliest  history  finds  it  there. 

Of  the  Hound  species  there  were  numerous  representatives.  Hoii]id& 
The  Greyhound  has  a  very  ancient  history  on  the  Eastern 
Continent,  and  in  form  differs  much  from  all  other  species 
of  dogs.  The  largest  variety  is  the  Scotch  Deerhound,  of 
which  one  specimen  exhibited  was  31  inches  high,  had  a 
length  of  head  13  inches,  body  82  inches,  with  an  extension 
of  tail  28  inches.  This  variety  is  scarce,  and  valued  very 
bighly  for  hunting  large  game.  They  are  all  of  a  blue-gray 
color. 

The  finest  type  in  form,  and  said  to  be  of  the  greatest 
speed,  is  the  Algerian  Greyhound.  They  are  of  a  light- 
&wn  color,  and  highly  praised  in  their  native  country. 

The  smallest  species  of  the  Hound  is  the  Beagle.  They 
have  large  heads,  long  ears,  angular  bodies,  with  short  and 
very  crooked  legs. 

There  were  II  exhibits  of  the  Shepherd  species.   Those  of  shepherd  dogs. 
France  were  quite  large  animals,  with  short  hau*  and  mostly 
of  a  black-and-tan  color. 

The  Scotch  Collie,  very  highly  valued  in  their  own  coun- 
tiy,  is  of  small  size,  with  long  and  fine  hair,  usually  black 
and  white,  with  tan  color  on  tiie  ears,  jaws,  and  legs.  This 
species  of  the  Shepherd-dog  is  very  quiet  in  his  actions  and 
easily  trained.  Those  on  exhibition  were  mostly  sold  at 
high  prices. 

There  was  a  large  number  of  the  Poodle  species,  mostly   Poodles. 
owned  by  the  French,  ranging  from  a  medium-sized  animal 
down  to  a  pound  iu  weight. 

Altogether,  the  Exhibition  was  a  fine  opportunity  for  the 
8tndy  of  this  species  of  animals. 
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Horses.  HORS£iS* 

The  exhibition  of  horses  was  the  last  of  the  series,  and 
was  held  from  the  Ist  to  the  10th  of  September.  In  the 
mean  time  the  stalls  occupied  by  the  cattle  were  rearranged 
to  suit  the  purpose,  and  all  the  other  pens  removed  from 

1,000  entries,  the  gFOuud.  There  were  over  1,000  specimens  of  the  race, 
comprising  representatives  of  nearly  every  type  known  at 
the  present  time.  I  shall  only  give  a  brief  notice  of  the 
most  noted  breeds  of  the  present  time  that  were  on  exhibi- 
tion. 

The  mwiiflca-     Of  the  form  and  nature  of  the  early  European  horse  but 

tiou  of  the  Eu-  ,  ^  ,  «    , 

ropean  horses  by  very  little  IS  kuowu.    The  modcm  speed-horse  of  that  coun- 

tho  introduction  ,_  .  ..,  ii,,..-i 

of  the  Arab  and  try  sccms  to  havc  been  entirely  produced  by  the  mtroduc- 

tion  of  the  Arabian  and  Barb  from  the  East.  Under  the 
name  of  Arabian  horses  there  are  in  Europe  several  varie- 
ties, but,  either  from  the  influence  of  climate  or  breeding  and 
raising,  they  differ  very  much  from  the  Asiatic  horse.  The 
most  valued  of  the  Arabian  horses  are  those  brought  from 
Persia  and  Syria,  but  they  are  to  be  found  in  all  Mussulman 
countries  of  Asia,  Africa,  and  Europe. 

The  Arabian.  The  Arabian,  so  widely  known,  and  of  which  so  much 
has  been  written,  has,  as  it  will  appear,  been  extensively 
used  in  the  improvement  of  the  lighter  horses  of  Europe. 
These  horses  are  rather  small  size,  seldom  exceeding  four- 
teen hands  in  height,  and  may  be  thus  described :  Head 
short,  very  wide  across  the  forehead  ;  dished  face ;  muzzle 
fine;  under  jaw  bones  large  and  wide  apart;  the  eye  full 

Characteristics,  and  mild,  with  a  rather  sleepy  expression  when  quiet,  but 
sparkling  under  the  least  excitement;  the  ear  is  small, 
pointed,  and  sensitive;  the  neck  only  moderately  arched  on 
top,  and  very  light  at  the  throat  latch ;  windpipe  very  large 
and  prominent ;  shoulders  slanting  and  muscular ;  withers 
thin,  and  on  some  of  the  animals  exhibited  a  little  low,  others 
full ;  ribs  round ;  the  back  is  straight ;  the  hips  narrow 
and  rounded  on  top ;  the  croup  is  straight  and  thin  to  a 
fault ;  the  tail  set  on  too  high  for  our  idea  of  symmetry ;  the 
limbs  are  finely  formed,  the  lower  part«  flat  and  sinewey, 
with  almost  a  total  absence  of  flesh ;  pastern  joint  small, 
short,  and  straight ;  foot  small,  and  hoof  black  and  irony. 
They  are  of  varied  colors,  and  were  represented  by  gray, 
bay,  and  black.    They  were  all  light  in  mane  and  tail  small, 

The  Barb.  with  fine  hair.  The  Barb  horse  is  only  the  Arabian  species 
with  another  name.  They  have  the  same  form  in  nearly 
every  particular,  but  it  is  thought  the  average  size  is  less 
than  the  Asiatic  race,  and  not  so  enduring  on  long  journeys. 
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English  race-horse,  H&rgea. 

This  horse,  which  is  probably  not  a  distinct  race  of  horses,       T^®  Engiiah 
but  only  the  outgrowth  of  a  cross  between  the  horses  of  the 
East  and  the  native  horses  of  England,  has  liad  his  gene- 
alogy so  often  written  that  it  is  not  worth  while  to  repeat 
it  here. 

The  blood  of  the  thoroughbred  predominates  in  the  beau-    Modification  of 
tifuUy  formed  saddle-horse,  so  highly  prized  for  hunting.  bv*^tho  wooS^of 
The  clumsy  horse,  used  in  former  times  to  draw  the  heavy  breci.  ^  ^^^*^ 
coaches,  has  been  remodeled  by  crossing  with  the  thorough- 
bred until  the  value  for  the  purpose  used  is  dpubled,  and 
the  thoroughbreds  have  found  their  way  into  almost  every 
country  in  Europe,  where  their  introduction  has  likewise 
been  productive  in  improvement.    In  a  number  of  instances 
they  have  been  the  founders  of  what  may  be  classed  a  dis- 
tinct race  for  specific  purposes.    The  American  trotting    TbeAnw^rican 
horse,  in  the  hands  of  our  people,  has  won  a  world-wide 
reputation  for  speed,  yet  it  is  largely  but  a  dismembered 
branch  of  the  English  thoroughbred. 

Danish  horses.  Daniah  hoTSM. 

There  is  a  large,  coarse,  and  rough  race  of  draft-horses 
found  generally  in  Schleswig-Holstein.  It  does  not  possess 
the  merits  of  a  good  draft-horse,  being  a  great  consumer  and 
a  loose-jointed  animal  throughout,  with  large,  flat  feet.  Not 
being  attractive  in  ap|>earance,  and  i)ossessing  no  points  to 
recommend  them,  they  have  never  been  in  much  demand, 
and  consequently  have  not  spread  outside  of  where  they 
were  first  noticed. 

The  most  noted  of  the  Danish  horses  is  known  as  the       TheJatiand 

race. 

Jutland  race.  It  is  a  breed  of  long  standing,  without  any 
reliable  history.  All  that  is.  known  of  its  early  history  is 
traditional.  No  stud-book  or  record  of  any  form  has  been 
kept,  yet  it  is  said  that  great  care  has  been  taken  to  breed 
them  pure. 

The  Jutland  horses  are  noted  for  their  fine  symmetry  of  ExcoUent  qaai- 
form,  and  their  adaptability  for  draft,  speed,  and  saddle  pur-    ^ 
poses.    They  are  models  of  perfection  of  what  we  style 
"horses  of  ail- work''  in  our  fair  catalogues.    They  are  usu- 
ally of  a  dark-bay  color,  with  black  mane  and  tail,  and 
average  in  weight  about  1,000  lbs. 

They  have  sufficient  size  and  strength  for  ordinary  draft    size  and  style. 
purposes,  have  the  style  and  speed  for  carriage  use,  and  are 
highly  prized  as  cavalry  horses.    As  a  horse  for  agricult- 
ural purposes,  it  would  be  very  valuable  in  our  country,  and, 
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HoTMt.  being  a  breed  of  long  standing,  would  closely  transmit  its 

braed.  valnablo  qualities  m  crossing.    Its  value  is  recognized  at 

home,  and  these  horses  command  the  highest  prices  of  any 
class  in  Denmark. 

Rnaaiaii  hones.  RusSian  kOTSeS. 

orSSiobSod?     Throughout  the  vast  empire  of  Bussia  the  horsess  have, 

without  doubt,  originally  come  from  Asiatic  sources,  but 
have  been  much  reduced  in  condition  by  hard  usage  and 
exposure  to  the  severity  of  the  climate.  During  the  last 
century  there  were  numerous  studs  established  by  the  rich 
land-owners,  where  they  bred  horses  with  the  intent  of  im- 
provement, with  varied  results,  by  importing  breeders  from 
England  and  other  countries.  However,  it  does  not  seem 
that  any  but  one  particular  type  of  a  race  was  thus  founded. 
That  which  has  become  one  of  the  historical  races  of  the 
The  Orioff country  is  known  as  the  Orlofif  trotters,  taking  the  name  of 

iium  ^  their  founder,  Count  Orioff  Tchesmensky.  It  was  iu  1778 
that  the  count  established  the  stud,  which  soon  became  cele- 
brated on  account  of  the  animals  produced.  By  the  history 
of  this  stud  it  is  shown  that  very  close  inbreeding  was  fol- 
lowed for  successive  generations,  and  that  the  type  of  the 
race  became  very  uniform. 
The  Orioff  trot-     The  auimals  of  this  breed  owned  and  exhibited  at  Paris 

ten  exhibited  oy ,         ,        _  ,   -^    ,       ^-r.  .     .  «  -r^         .!-•/. 

the  Grand  Dnkeby  the  Grand  Duke  Nicholas  of  Bussia  had  a  form  some- 
what resembling  the  English  thoroughbreds,  but  much  more 
that  of  the  American  trotter.  They  are  heavier  than  the 
English,  more  symmetrical  in  form,  and  have  a  longer  and 

Characteristics.  moTc  droopiug  Fump.    The  limbs  are  shorter,  heavier,  and 
the  joints  larger,  but  indicative  of  great  power  and  dura- 
bility. 
The  Grand     The  Grand  Duke  Nicholas  of  Bussia  has  a  remarkable 

Duke  8  stud.      fonduess  for  the  horse,  and  he  is  to-day  one  of  the  largest 

breeders  in  Europe.  From  early  youth  he  had  a  great  de- 
sire to  establish  a  stud  ou  a  grand  scale,  with  the  hope  of 
improving  the  horses  of  his  country.  He  seems  to  have  fol- 
lowed in  the  footsteps  of  other  leading  breeders  by  select- 
Desi^  and  ing  the  Oriental  blood  as  a  basis  to  build  from,  but  he  had  a 

tern  of  breeding,  different  objcct  in  view.    His  desire  was  to  combine  speed, 

durability ,  and  size,  not  exclusively  for  sporting  purposes, 
but  to  produce  animals  that  would  generally  improve  the 
horses  of  his  country,  especially  for  the  cavalry  of  the  army. 
Both  the  oriental  horse  and  the  English  racer  were  objec- 
tionable in  size  for  the  purpose.  By  present  from  the  Em- 
peror, in  1858,  he  became  the  owner  of  the  grounds  and 
buildings  of  the  stud,  then  owned  by  the  government,  of 
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Tchesmensky,  the  original  home  of  the  Orloflf  trotters,    ^^r'^* 
Since  that  time  his  progress  has  been  rapid,  and  now  the     °        **"**' 
stud  contains  probably  the  finest  assortment  of  horses  to 
be  found  anywhere,  consisting  of  pure-blood  Arabians ;  En-  e^Sited^b'^the 
glish  and  Arabian  crosses,  in  which  the  oriental  blood  pre-  §J^,^   ^® 
dominates ;  saddle-horses  of  superior  form,  with  good  size, 
the  produce  of  a  system  of  crossing ;  and  the  Orloff  trot- 
ters as  bred  by  their  founder. 

The  enterprising  breeder  had  twenty-seven  animals  at 
this  Exhibition,  which  as  a  lot  was  one  of  the  most  attract- 
ive in  the  whole  show.  Each  of  the  different  varieties  that 
he  is  breeding  was  represented  by  beautiful  creatures.  One 
of  the  most  attractive  animals  in  his  exhibition  was  a  dark- 
brown  Barb  stallion,  imported  from  Barbary  in  1867.  This ^arhSra?*^^**^ 
noble-looking  animal  was  over  16  hands  high,  finely  propor- 
tioned in  every  part,  with  the  style  of  a  war-horse,  which 
in  fact  he  is,  being  the  steed  that  carried  his  master  over 
the  Balkan  Mountains  in  the  recent  Bnssian  and  Turkish 
war. 

Hungaricm  horses.  honeu.^™^^"" 

No  country  ia  Europe,  in  proportion  to  its  territorial  area,  anw  SfUwSSr^ 
raises  so  many  horses  as  Hungary.     Other  varieties  of  *»*««»*• 
stock  are  much  neglected,  while  the  horse  seems  a  specialty 
with  the  inhabitants. 

The  large  number  of  horses  used  in  the  Austrian  army   cavairyhop»e». 
nearly  all  come  from  Hungary,  and  in  addition  to  this  they 
export  from  30,000  to  40,000  each  year  to  other  parts  of    Ys??y  «^^^ 

*  7  7  t.'  XT  over  80,000. 

Europe.    For  cavalry  purposes  the  Hungarian  horse  ranks 
highest  of  any  in  Europe.    The  horse  interests  are  aided 
by  the  government,  which  has  established  four  studs,  each 
supplied  with  1,000  stallions,  that  are  distributed  through  mentoutudi*™* 
the  country  during  the  breeding  season,  and  the  raisers 
have  the  use  of  them  at  a  small  cost.    No  inferior  male 
animal  is  allowed  to  reproduce.     By  this  care  the  great 
majority  of  horses  raised  are  superior  animals,  and  the 
raisers  realize  good  prices.    For  a  succession  of  years  the 
average  price  of  horses  exported  was  from  $125  to  ^l^O.^jj^g^^^Jgl 
There  were  56  horses  exhibited  from  Hungary,  under  the^**'"** 
direction  of  the  government,  from  diffierent  departments, 
so  as  to  more  generally  represent  the  horses  of  the  whole 
country,  with  the  intention  of  thus  increasing  by  advertis- 
ing their  already  large  export  in  this  class  of  stock. 

At  the  commencement  of  the  present  century  horses  of  ro^emSt  ^aince 
Hungary  had  no  special  claims  to  merit,  but  under  the™    Jf™*cS^ 
guidance  of  the  Minister  of  Agriculture  the  blood  of  the  tmy- 
Arabian  and  English  thoroughbred  has  been  at  different 
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Hortea.  periods  introduced,  and  now  so  generally  infused  through- 

out the  country  that  the  horses  have  assumed  a  very  fair 

HuDgariiuL      average  type,  which  is,  however,  rather  below  the  standard 
size  of  a  good  saddle-horse. 
iinsthoneA^^     The  breeding  of  heavy  horses  for  draft  use  has  never  had 

much  attention  in  Hungary.  Much  of  the  labor  in  agri- 
culture is  done  by  cattle.  In  some  parts  of  the  country  the 
horses  are  very  large,  and  of  late  years  are  attracting  at- 
tention for  heavy  work. 

Flemish  draft.  Flemish  droft'horses. 

bone.  '^ 

The  heavy  draft-horse  was  first  found  in  Northwestern 
Europe,  records  showing  that  a  race  of  large  black  horses 
existed  there  at  an  early  period  of  history.  They  were 
well  known  to  the  Eomans,  who  procured  the  most  power- 

horae8^**^oT^°thl^^^  horscs  for  their  cavalry  from  Belgic  Ganl.     On  the 

Roman  army,      coasts  of  the  North  Sea  the  descendants  of  these  horses 

are  yet  found,  but  evidently  much  changed  from  the  former 
type,  if  ever  they  were  serviceable  for  cavalry  purposes. 

We  find  them  mostly  in  Belgium,  where  they  are  classed 
by  different  names  from  the  districts  where  raised,  but  they 
are  really  the  same  horse. 
Horaea  of     The  Haiuaut  and  Brabant  horses  are  materially  the  same 

bimt*"   "*      "  in  form,  but  those  found  in  Belgian  Flanders  are  the  real 

giants  of  the  race.  They  attain  the  highest  size  and  the 
greatest  dimensions,  usually  about  17  hands  high. 

They  are  slow  in  gait  and  effeminate  in  temperament. 
This  race  at  present  seems  to  be  but  little  removed  fit)m 

chanicteriBtics.  thc  type  attributed  to  the  primitive  race  of  Friesland.  The 
other  classes  of  this  race  seemed  to  be  much  improved,  but 
the  lot  on  exhibition,  which  was  numerous,  did  not  show 
equal  improvement  with  other  races  of  draft-horses  which 
history  traces  to  the  same  origin.  That  a  horse  can  be 
large  and  yet  have  the  style  and  finish  of  an  attractive 
animal  was  well  shown  by  the  other  breeds  in  stalls  by 
their  side. 
Lincoinahire  Lincolnshire  cart-horse. 

cart-borae. 

The  modern  history  of  England  finds  the  same  large  race 
of  black  horses  thei*e  that  was  on  the  Continent,  from  whence 
Origin.  they  were  doubtless  derived.    Their  forms  as  described  then 

are  much  the  same  as  the  Flemish  horse  now. 

The  first  regular  attempt  to  improve  them  was  made  dur- 
ing the  last  century  by  the  Earl  of  Huntingdon,  who  im- 
ported several  Dutch  coach-stallionn,  but  of  the  results  of 
this  cross  nothing  is  said.    Many  years  afterwards  Eobert 
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Bakewell  imported  several  mares  from  Holland  and  crossed    Worses. 

them  with  the  native  stallions,  and  by  ]>ur8uiug  a  careful carthoroe.  *  ^^ 

system  of  selecting  and  crossing  made  much  improvement 

in  the  form  of  the  original  horse.    Since  that  time  there  has 

been  continued  improvement,  until  now  the  great  English 

draft-horse  is  classed  as  a  breed.    At  the  present  time  they 

are  crossing  with  the  Scotch  Clydesdale,  and  the  animals .,  S^?!1^5  Y**** 

exhibited  seem  to  bear  proof  of  this  in  the  fact  that  the  black 

color,  which  distinguished  the  English  draft  horse  in  the 

fore  part  of  this  century,  has  been  bred  out,  and  now  bnght 

bay  and  brown  bay  are  the  colors  of  those  exhibited.    There 

are  also  numerous  teams  of  dapple  gray  to  be  seen  of  this 

breed. 

These  horses  have  the  appearance  of  being  herculean  in  8y^*roe°Scai'"*** 
strength,  and  they  are  not  without  that  symmetry  of  form 
which  makes  them  attractive  to  the  eye.  Two  of  these  pow- 
erful horses  attracted  much  attention.  Carlton  Tom,  bred 
by  Mr.  Eigby,  of  Carlton  Grange,  England,  a  dark  bay,  three 
years  old,  was  17  hands  high  and  weighed  2,200  lbs.  lie  ^in^*  ***^  *** 
was  a  representative  type  of  the  others  exhibited. 

These  horses  have  great  strength,  but  are  unusually  slow   Gait  and  use*. 
in  gait.    They  are  in  demand,  and  bring  good  prices  for  the 
heavy  drays  in  the  cities.    Of  this  breed  comes  what  are 
termed  the  brewers'  horses  in  London,  which  are  said  to  be 
the  largest  horses  in  the  world. 

Suffolk  Punch,  SuftWk  Punch. 

The  Suffolk  Punch  is  the  draft-horse  of  the  midland  coun- 
ties of  England.   Their  origin  is  unknown,  but  some  writers 
claim  them  to  be  descendants  of  the  ancient  !N^orman  race.    Descent 
It  is  evident  that  they  have  been  bred  in  a  different  line, 
with  a  view  of  combining  more  strength  and  action.    In  size 
they  are  less  than  the  cart-horse  just  described,  and  have 
more  muscle.    The  limbs  are  shorter  and  finer,  without  the  Characteristics. 
long  hair.    For  general  use  or  work  they  are  preferable  to 
the  great  dray-horse,  and  are  called  the  agricultural  horse 
of  the  country.    They  show  a  more  defined  type  of  breed 
than  the  other,  being  nearly  all  a  chestnut-sorrel  in  color,    coior. 
with  silver  mane  and  tail.    They  have  an  excellent  reputa-    Kepatation. 
tion  of  being  true  pullers. 

The  animals  of  this  race  on  exhibition  were  more  in  ac-  AdmiwibietyiH. 
cordance  with  our  ideas  of  the  kind  of  draft-horses  needed 
in  our  country  than  all  others.    In  weight  they  were  from 
1,500  to  1,700  lbs.,  and  undoubtedly  have  more  action  and  recomSendSt*''" 
durability  than  the  others.    Their  feet  are  of  medium  size, 
hoof  solid  and  arched  in  the  bottom.    In  walking  they  have 
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Honet.  a,  long  and  quick  step — a  swinging  trot,  that  saves  the  mus* 

Suffolk  Punoli.     «  ^  j.1.       1.       1J1 

cles  of  the  shoulders. 

The  Suffolk  Punch  derives  his  name  fix>m  the  county  of 
Suffolk,  where  history  first  finds  him,  and  his  surname  from 
his  square,  compaet  form  of  body.  The  breeders  of  this 
race  are  proposing  to  call  them  ''  agricultural  horses,"  but 
undoubtedly  their  original  name  will  follow  them. 

Cleveland  Bay.  Cleveland  Bay, 

This  is  a  name  given  to  a  class  of  horses  first  noticed  in 

Yorkshire,  England,  the  name  being  taken  from  the  district 

of  Cleveland.    The  prevailing  color  is  a  bright  bay.    In 

the  latter  part   of  the  last  century  the  district  became 

The  typical  known  for  producing  a  heavy  horse  suitable  for  coach  and 

carria^  orso.    ^^y^^jj  purposcs.    They  are  the  produce  of  a  cross  between 

the  race-horse  and  the  large  native  horses  of  the  country, 
and  are  so  well  defined  in  type  as  to  justify  the  classing  of 
them  as  a  breed.  But  their  history  shows  that  the  breed 
has  been  subject  to  changes  in  form  to  suit  the  times. 
Traveling  by  steam  has  done  away  with  the  old-fashioned 
coach,  and  the  improvement  of  public  roads  has  reduced  in 
size  the  cumbersome  carriage  used  in  those  days;  conse- 
Kodnotion  of  qucutly,  thcsc  horscs  have  been  reduced  in  bulk  by  a  further 

ofapewL   ^"***  iufusiou  of  the  blood  of  the  thoroughbred  horse  to  conform 

to  the  wants  of  the  times. 

Those  on  exhibition  were  very  symmetrical  in  form,  the 

limbs  lengthy  and  fine.    They  were  classed  in  the  catalogue 

Valuable  sad-  as  horscs  for  the  saddle — no  doubt  the  most  fitting  place — 

horae.™  ^    '^  and  their  value  for  cavalry  purposes  is  beyond  question. 

The  demand  for  them  at  home  and  on  the  Continent  for 
that  purpose  makes'the  breeding  of  them  profitable. 

ciydeedaioa.  OVydesdole  hoTse. 

This  race  of  heavy  draft-horses  takes  its  name  from  the 
river  Clyde  in  Scotland.  The  Clydesdales  have  doubtless 
a  similar  origin  to  that  of  the  English  cart-horse,  and  even 
now  there  is  a  resemblance  between  the  two  breeds.  The 
Scotch  have  a  tradition  that  during  the  twelfth  century  one 
Origin.  hundred  choice  stallions  were  imported  from  Flanders,  the 

same  source  from  which  the  progenitors  of  the  Lincolnshire 
cart-horse  were  derived. 
compariaon     It  ig  evident  there  has  been  a  different  object  pursued  in 

of    purpoaea    of  «,        nr^       ,.  ,    ,  ,  * 

the  broedcra  of  the  breeding  of  the  Scotch  horse.    The  English  breeders  of 

Scotch  and  Kng-    ,       ,  ,  ,  ,      ,  .         .        ^/^      .         ^  j 

liah  hones.  the  dray-horsc  seem  to  have  had  in  view  the  aim  of  produc- 
ing immense  size  and  strength,  combined  with  slow  action. 
The  Scotch,  on  the  other  hand,  have  as  their  object  size, 
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Strength,  and  quick  movement,  which  they  have  succeeded    sotm. 
in  establishing  in  the  breed.    This  result  has  given  them  a      ^        ^'  . 
saperiority  that  renders  them  more  desirable  for  many  pur- 
poses, and  therefore  more  valuable  than  the  English  cart- 
horse.   At  the  present  time  the  English  breeders  find  the 
Scotch  horse  in  better  demand  than  their  slower  animal,    Their  supenor- 

'  ity  to   the    Lm- 

being  bat  a  trifle  less  in  size  or  strength.  Their  greater  coinshire. 
speed  was  well  displayed,  as  they  were  moved  at  rapid  gait 
while  being  examined  by  the  jury.  They  have  a  reputation, 
like  the  Sufiblk  Punch,  of  being  very  true  and  steady  pull- 
ers. Their  general  color  is  bright  bay,  though  gray  and  character  and 
toown  are  often  seen  among  them.  Their  peculiar  marks 
are  a  white  stripe  in  the  face  and  white  hind  feet,  often  ex- 
tending up  nearly  to  the  hock. 

The  Clydesdales  exhibited  by  Lawrence  Drew,  near  Ham-  Lawrence  Drew, 
ilton,  Scotland,  were  very  fine  specimens  of  the  race  and 
showed  much  uniformity  of  type.  As  a  group  they  at- 
tracted much  attention,  and  were  awarded  the  highest  pre- 
mium given  to  foreign  draft-horses.  That  they  command 
high  prices  at  home  is  evident. 

At  a  public  sale  of  Lawrence  Drew,  held  at  his  home  on  Pricoereaiiaed. 
the  9th  of  last  April,  we  noticed  that  two-year  old  stallions 
brought,  respectively,  $975,  $1,050,  $1,500,  and  $2,400.  The 
last-priced  animal  had  a  grand  action  and  fine  style,  which 
at  once  stamped  him  as  a  Clydesdale  of  the  very  highest 
order.  Action  and  style  indicate  the  distinctive  difference 
between  the  Clydesdale  and  the  Lincolnshire. 

French  horses.  French  homes. 

The  condition  of  the  horse  in  France  at  the  present  time 
is  veiy  much  the  same  as  it  is  in  the  United  States ;  but  a 
small  percentage  of  their  or  our  animals  are  of  any  well-de-    fow  exhibited 
fined  strain  or  stock.    Of  the  776  specimens  in  the  stalls  at  breed  ^ 
the  Esplanades  des  Invalides,  it  was  surprising  how  few 
were  classed  as  belonging  to  any  particular  breed. 

yormans.  Nomuuia. 

Normandy  is  the  great  horse-raising  portion  of  France. 

The  original  stock  is  supposed  to  be  of  the  Germanic  race^    origin. 
introduced  by  the  Northmen  invaders,  which  has  been 
modified  by  importations  from  England.    Many  of  the  Nor- 
mandy horses  on  exhibition  were  classed  as  <'  Anglo-Nor- 
man." 

Prof.  Andr6  Sanson,  a  writer  on  this  subject,  refers  to  the  sans^T^'  '^^^ 
mongrel  character  of  the  Norman  horses  as  a  body,  and 
complains  that  ill-matching  and  ignorant  crossing  have  sub- 


\ 
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Hortes.  stituted  a  race  of  half-bloods  in  the  place  of  the  old  race, 

^™*°        ■  admitting  at  the  same  time  that  no  faithful  description  of 

the  old  race  is  extant.    He  refers  to  the  fact  that  the  "oper- 

Prof.  Sanson  ation  of  CTOSsing,  always  difficalt  to  execute,  especially  in 

horee.  the  horse,  does  not  often  produce  the  fusion  of  character 

sought  to  be  realized.  Thus,  sometimes  will  be  seen  in  the 
same  horse  the  fore  quarters  of  the  ancient  Norman  and  the 
hind  quarters  of  the  English,  and  vice  versa.^  He  adds  that 
"  out  of  every  hundred  born  not  more  than  25  per  cent, 
become  good  horses." 

This  writer  may  represent  the  condition  of  these  horses 

in  their  native   districts,  but  it  would  not  apply  to  the 

horses  on  exhibition.    Here  they  denoted  varied  origin,  but 

Good  style  and  they  must  havc  been  selected  from  the  25  per  cent,  of  good 

aoUon     of     the         •^       -        ^,  n  i*  j.  .  •   T- 

bones  exhibited,  ones,  for  they  werc  generally  of  medium  size,  weigliiug 
from  1,000  to  1,200  lbs.,  with  fine  style  and  action.  They 
would  be  classed  with  us,  as  they  were  at  home,  ^^  horses  for 
general  pui'poses,"  many  of  which  make  fine  carriage-horses, 
others  for  light-draft  use. 
Uses  for  cab     From  amoug  them  come  the  horses  used  in  the  cabs  of 

iuid  oftv&lry  pcur- 

poses.  Paris,  and  a  large  portion  of  the  cavalry  horses.    If  the 

English  thoroughbred  and  Arabian  crosses  have  injured  the 
form,  it  certainly  has  given  them  physical  endurance,  for  the 
cab-horses  of  Paris  are  driven  at  a  rapid  gait  for  long  trips 
over  the  solid  streets,  and,  as  a  lot,  they  look  better  than 
that  class  of  horses  in  other  cities. 
Percheran.  From'thc  southem  part  of  Normandy  come  the  Percheron 

horses,  taking  their  name  from  le  Perche,  a  part  of  the  old 
province  of  Maine,  now  included  in  the  departments  of  Orne^ 
Eure-et'Loiry  and  Eure.    What  is  now  called  the  Percheron 
A  name  given  Norman  draft  horsc  in  our  country  is  an  assumed  name 

by  American  im-  >%  • 

jwrtors.  on  our  part  for  horses  imported  from  different  parts  of  Nor- 

mandy.   Much  has  been  written  about  them  in  our  agricult- 
ural journals,  mostly  by  interested  parties,  to  prove  their 
purity  of  blood  and  ancient  origin.    Some  contend  that  they 
are  strongly  Arabian  in  blood,  but  the  only  resemblance  that 
Discussion  aa  can  possibly  favor  that  supposition  is  the  predominance  of 
**  ^™*    gray  color  in  the  two  races.    Others  go  back  and  claim  them 
as  descendants  of  the  ancient  Norman  war-horse,  but  the  fact 
is,  they  are,  like  the  different  races  of  cattle  found  in  France, 
without  known  origin,  and  the  genealogy  of  an  American 
Indian  is  as  well  ascertained  as  theirs.    There  is  not  now  in 
Koweu-deflned  France  any  race  of  draft-horses  classed  under  the  name  of 

Norman  or  Per- 
cheron raoe  of  Normau.    The  true  Percheron  horse,  as  I  saw  him  in  the 

**"**■  streets  of  Paris  and  on  exhibition,  is  about  16  hands  high, 

weighing  from  1,300  to  1,600  lbs.  (mostly  the  former  weight), 
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witii  a  short  head,  broad  fi^ce,  and  a  submissive  eye,  denot-    ^ortet. 
ing  more  patience  than  ambition.    The  noctrils  and  lips  are     ^^^^ 
thick  and  unanimated,  which  are  in  anison  with  the  ex- 
pression, of  the  eye.    The  neck  is  thick  and  short,  withers 
extending  well  back  on  a  sloping  shoulder ;  back  low,  but 
veiT  short  between  the  withers  and  loins,  which  are  wide   cbaract<»tatic» 

,    of  tbo  feconeroB. 

and  elevated  above  the  line  of  the  backbone^  The  rump  is 
short  and  rounded.  The  limbs  are  well  proportioned  for  a 
good  rate  of  speed  combined  with  strength,  but  are  nearly 
ireeof  long  hair  on  the  after  part  of  the  lower  limbs;  this 
latter  is,  however,  the  result  of  careful  clipping. 

It  is  estimated  that  there  are  10,000  of  these  horses  used    used  in  Pwfe. 
in  the  city  of  Paris  on  omnibuses,  street-cars,  etc.,  and  their 
fine  appearance  during  hard  service  bears  undeniable  proof 
of  their  value. 

Boulannais  draft-horse.  BouimmaJs. 

This  large  and  valuable  race  of  draft-horses  made  its  first 
historical  mark  in  the  vicinity  of  Boulogne. 

The  Boulonnais  horse  has  a  large  body,  thick  neck,  andjj^^**^^  ^'^'^ 
powerful  limbs.    Tnere  is  no  uniformity  in  the  color.    His 
constitution  is  excellent,  and  this  breed  furnishes  the  larger 
proportion  of  the  horses  used  in  Paris  for  heavy  hauling. 

Breton  horse.  Bnton 

The  old  Brittany  race,  which  has  such  a  long  history,  has 
become  so  mixed  by  crossing  with  the  English  horses  that 
the  former  race  is  almost  lost,  and  that  country  now  has  a 
reputation  for  producing  good  saddle-horses  only. 

Limousin  horse.  LimoosixL 

In  that  part  of  France  formerly  the  old  province  of 
Limousin  there  is  a  race  under  that  name,  which  was  for- 
merly much  noted  for  its  oriental  style  and  endurance,  and 
history  claims  that  when  Charles  Martel  defeated  the  Sara-  xraditioiw] 
oens  on  the  plains  of  Vouill6,  near  Poitiers,  they  fled  leav-  ^ 
iiig  a  large  number  of  their  Arabian  horses  in  the  hands  of 
the  victors.  What  reliance  can  be  placed  on  this  tradition 
each  person  may  determine  for  himself. 

For  the  purpose  of  improving  the  horses  of  the  Limousin,     The  eatabiish. 
the  French  Ctovernment  established  the  celebrated  stud  of  patioar  stud  in 
Pampadour,  and  introduced  the  pure  Arabian,  Anglo- Ara-    "^"^ 
bian,  and  English  race-horse  blood,  until  the  horses  pro- 
duced have  much  of  the  oriental  tyx>e,  but  still  retain  most 
of  the  good  qualities  found  in  the  native  stock. 

I  have  mentioned  the  leading  strains  of  horses  as  exhib- 
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Hortet.  ited,  all  of  which,  with  the  exception  of  the  Arab,  have  but 

recent  origin  as  breeds  and  are  the  results  produced  by 
selecting  and  crossing.  Much  has  been  done  in  the  past  to 
establish  a  certain  line  of  breeding,  to  concentrate  the  blood 
of  diflferent  types  in  the  same  species  of  animals,  so  as  to 
produce  a  race  that  will  transmit  in  reproduction  a  new 
oeneraiform.    This  is  a  difficult  task  to  accomplish,  and  the  proxi- 

remarks   on  the  ' 

ruD  nnd   effect  mate  succcss  is  the  result  of  years  of  selecting,  attended 
breeding.  with  mauy  disappointments  and  failures.    It  is  evident  that 

all  the  noted  speed  and  valuable  driving  horses  owe  much 
to  the  infusion  of  the  blood  of  the  Asiatic  horse,  while  we 
owe  to  the  large  horse  of  Flanders,  or  its  vicinity,  the  modi- 
fication of  the  various  native  races  which  now  apx>ear  as 
breeds  of  draft-horses.    The  breeding  to  successfully  estab- 
lish a  distinct  color  in  the  coat  of  any  of  our  domestic  ani- 
mals is  much  more  eaajly  done  than  to  produce  a  definite 
and  established  form. 
Besoit  in.     The  influence  of  climate,  soil,  and  the  manner  of  keeping 
mote.  Mil,  and  are  all  influences  that  affect  the  result.     All  improved 
^^'^^'  breeds  of  domestic  animals  are  variations  from  a  normal 

condition,  and  have  a  constant  tendency  to  revert  to  prim- 
itive conditions. 
Our  eiTors  in     Quc  of  the  greatest  errors  that  the  agnculturists  of  our 

overlooking    the  '^  ° 

eflfect  of  environ- country  labor  uudcr  in  their  stock-growing  results  from 

misunderstanding  or  inattention  to  this  fact,  the  reposing 
of  all  confidence  in  the  race  or  breed  and  but  little  in  the 
subsequent  care.  This  neglect  is  sure  to  produce  disap- 
pointment in  the  end,  and  too  often  the  stock  itself  is 
charged  with  the  failure  instead  of  the  breeder. 
Reaaon  of  Eng-     Nowhcrc  iu  Europc  is  the  growing  of  live  stock  conducted 

l&nd  B  success.  %^  ^^ 

on  such  fixed  principles  as  in  England,  and  no  other  coun- 
try has  met  with  so  great  success.  The  various  agricultural 
districts  have  sought  to  produce  the  breeds  of  stock  best 
suited  to  the  character  and  quality  of  the  land  embraced  in 
Adaptation  of  the  givcu  rcgiou,  as,  for  instance,  the  growth  of  Leicester 

breeds  to  habitat.         ix-         t         t_  '       j.x^      js    j.  j«i-  j_  ^ 

and  Lincoln  sheep  lu  the  fiat  and  rich  pasture  counties, 
and  the  Southdown  and  Hampshire  Downs  on  the  short  and 
sweet  herbage  of  the  chalky  downs  of  the  south  of  England. 
In  all  cases  the  native  stock  of  the  country  has  been  used 
Improvements  as  a  basis  upon  which  to  build  up  by  selection,  or  importing 
the  native  stock,  from  Other  districts  such  stock  as  was  desired  to  produce 

the  result  in  view. 

The  practice  does  not  so  generally  prevail  on  the  Conti- 
nent. Thus,  Holland  had  for  centuries,  probably,  the  same 
class  of  dairy  cattle,  and  France  has  a  number  of  distinct 
races,  each  of  which  has  been  bred  to  a  remarkable  nni- 
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formity  in  form,  color,  and  essential  qualities,  as  I  have  had  ^^^n  the  u^fomij 
occasion  to  remark  in  reference  to  the  cattle  of  that  coun-«%r  o/, ^°S^ 

and  Dutch  breeds 

try.    How  long  many  of  these  breeds  have  been  in  assom-  of  catue. 
ing  their  present  uniform  t}T)e  we  have  no  history  to  inform 
us,  either  as  to  time  or  methods  pursued,  but  they  are 
doubtless  the  result  of  care  in  selecting  and  mating  for  a 
specific  object  in  view. 

The  equine  species  on  the  continent  of  Europe  have  until       Attempts  to 
recently  been  very  much  mixed  in  breeding,  but  at  the » rtSmdaST ^* 
present  time  there  is  a  general  effort  to  centralize  on  dis- 
tinct classes  and  breed  to  a  standard.    At  the  Exposition 
they  were  divided  into  three  classes,  viz,  speed  or  horses 
of  luxury,  saddle-horses,  and  draft-horses. 

The  amount  of  prizes  offered  was  $30,000.    Only  experts     prizes  offered 
were  allowed  to  act  as  jurors,  and  their  awards  seemed  to  fereee.^*^*^**  "^^ 
give  more  satisfaction  than  is  usual  in  such  tests  of  animal 
merit. 

There  can  be  no  doubt  that  the  results  of  this  Exhibition 
will  have  a  material  influence  on  the  future  breeding  of 
horses  in  Europe,  and  it  should  have  its  influence  in  this         Fallacy  of 
country  on  the  masses  of  stock-raisers  by  convincing  them  cha^^^resuits!'^'^ 
of  the  fallacy  of  breeding  for  chance  results.    It  is  true  we 
have  well-established  breeders  of  all  classes  of  stock,  but 
how  few  of  the  many  have  fixed  principles.    But  very  few 
of  those  who  attempt  to  make  improvement  by  selecting 
and  crossing  succeed  in  arriving  at  anything  that  is  perma- 
nent, on  account  of  the  want  of  patience  and  perseverance        systematic 
in  the  one  direction.    It  is  a  difficult  task  under  the  most  ^^c"  necessa^ 
favorable  circumstances.    One,  two,  or  three  crosses  are"^^" 
tried  in  a  certain  direction  with  partial  success,  when, 
instead  of  continuing  on,  some  new  project  presents  itself, 
and  a  new  cross  is  attempted  and  all  is  lost. 

The  breeding  of  live  stock  is  a  science  or  profession  that 
requires  study  and  experience,  and  cannot  be  outlined  in  an 
essay.    When  our  agriculturists  and  stock-raisers  study  the   Prospective  im- 

.■t  ^        A  '  A  •  ««ji  •-n      provement  in  the 

pnnciples  and  act  m  concert,  as  is  now  bemg  done  in  Eu-  United  states. 
rope,  the  stock  interest  in  our  country  will  appreciate  in 
value  and  become  a  much  greater  source  of  revenue  to  our 
people. 

In  concluding  the  report  of  my  observations  at  the  Exhi-      Aoknoviedg. 
bition  I  desire  to  say  that  I  was  everywhere  kindly  received  ^^ 
by  the  officials  and  exhibitors,  every  opportunity  being 
afforded  me  to  gain  the  information  that  I  desired. 

SAMUEL  DYSAET, 

Additional  Commissiotier. 
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[Bztraot  firom  the  Official  Classifloatioii.  J 

NINTH  GEOUP.— HOETICULTUEE. 

CLASS  85.— CONSEEVATOEIES  AND  HORTICULTURAL  APPARATUS. 

Gardeners- ,  nurserymen's,  and  horticoltuiiste'  tools. 
Apparatus  for  watering  and  keeping  turf  in  order,  etc. 

Large  conservatories  and  apparatus  appertaining  thereto.    Room  and  window  con- 
servatories. 
Aquariums  for  aquatic  plants. 
Fountains  and  other  means  for  ornamenting  gardens. 

CLASS  86.— FLOWERS  AND  ORNAMENTAL  PLANTS. 

Species  of  plants  and  examples  of  culture  exhibiting  the  characteristic  types  of  the 
gardens  and  dwellings  of  each  country. 

CLASS  87.— VEGETABLES. 

Species  of  plants  and  examples  of  culture  exhibiting  the  characteristic  types  of  the 
kitchen  gardens  of  each  coontry. 

CLASS  88.— FRUIT  AND  FRUIT  TREES. 

Species  of  plants  and  specimens  of  products  exhibiting  the  characteristic  types  of 
the  orchards  of  each  country. 

CLASS  89.— SEEDS  AND  SAPLINGS  OF  FOREST  TREES. 

Species  of  plants  and  specimens  of  products  illustrating  the  processes  followed  in 
each  country  for  planting  forests. 

CLASS  90.— PLANTS  FOR  CONSERVATORIES. 

Illustrations  of  the  mode  of  culture  adopted  in  various  countries,  with  a  view  either 
to  pleasure  or  to  utility. 
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REPORT  ON  HORTICULTURE. 


Arriving  in  the  city  of  Paris  on  the  30th  of  April,  the  day    Assigumont  to 
before  the  formal  opening  of  the  Universal  Exposition  of  ^  ^' 
1878, 1  was  instructed  by  the  Commisioner'-General  to  take 
observations  and  report  upon  the  subject  of  Horticulture  as 
represented  in  the  Exposition  in  Group  IX. 

No  exhibitions  of  plants,  trees,  or  firuit  were  made  by  citi-  Exhibits 

zens  of  the  United  States  in  this  group,  and  only  two  were  sti^c*. 
offered.    The  first,  specimen  plants  of  a  new  variety  of 
strawberry  named  "  Forest  Eose,''  by  Leo  Weltz,  of  Wil-  jj^tf *™'^***'^ 
mington.  Ohio,  were  injured  by  being  wet  with  sea- water 
on  the  ocean  voyage,  and  entirely  lost  by  neglect  after  their 
arrival  upon  the  Exposition  grounds. 

The  other  was  a  choice  collection  of  American  grape-vines,    orape- vines, 
sent  by  Bush  &  Son,  and  Meissner,  of  Bushberg,  Mo.    These 
vines  were  received  in  excellent  condition,  but  were  not 
allowed  to  be  placed  upon  exhibition  or  planted  within  the 
Exposition  grounds,  from  fear  that  they  might  be  infested 
with  the  Phylloxera  vastatrixy  and  they  were  destroyed,  by     Destroyed  by 
peremptory  orders  from  the  French  authorities,  before  my  ^nch'^uthori? 
arrival.    I  was  informed  by  Dr.  McMurtrie  that  these  vines  {h^p^Ja^a  °^ 
were  apparently  healthy,  and  that  the  Commissioner-General 
had  protested  against  their  destruction,  and  requested  that 
they  should  be  examined  by  a  French  expert  to  ascertain 
their  true  condition.    This  was  refused,  and  nothing  short  of 
the  immediate  destruction  of  the  whole  collection  would  be 
accepted,  and  they  were  accordingly  "burned.    This  action 
of  the  French  officials  seemed  unjust  and  inconsistent,  in 
view  of  the  fact  that  American  grape-vines  and  cuttings    Great  importa. 

1  .  .  .    J  •    X     j.i_    •  J.      -L         •11'  'j-i-*     a_i_     tioD  of  Americim 

have  been  imported  into  their  country  by  millions,  withm  the  K»po.vinos  and 
past  five  years,  and  that  vine-growers  in  some  of  their  most  ^"*  "**"' 
important  wine  growing  district's  are  largely  planting  these 
American  vines  as  their  only  remedy  against  the  Phylloxera^ 
which  is  devastating  their  vineyards  by  killing  their  native 
varieties. 

I  afterward  learned  that  the  Phylloxera  had  not  yet  been  Great  de- 

observed  in  the  immediate  vicinity  of  the  city  of  Paris,  yards  in  south' 
althongh  in  the  southern  portion  of  France,  bordering  upon  the  Phyiu^a.  ^ 
the  Mediterranean  and  upon  both  sides  of  the  river  Bh6ne, 

345 
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Q^^^^g^^^Uhousands  of  acres  of  vineyards  have  been  destroyed.  M. 
S%ren€h"vS?e  ^^^^  BazUle,  of  the  Society  of  Agriculturists  of  France, 
ywdeby    the  in  an  address  before  the  society,  in  the  city  of  Paris,  on  the 

14th  of  June,  1878,  stated  that  28  departments  of  France 
were  more  or  less  invaded  by  the  Phylloxera^  and  that 
288,000  hectares  (711,648  acres)  of  vines  were  completely 
destroyed,  as  shown  by  official  returns  for  the  last  year. 
Since  that  time  the  area  had  considerably  increased,  and 
the  insect  pursues  his  march  with  resistless  and  dishearten- 
Bateof  increase  ing  regularity.    In  the  department  of  H^rault  the  advance 

of  tibe  devastated      o       C9  v  ,  r 

area.  is,  cvcry  year,  from  12  to  15  kilometers  (7  to  10  miles)  from 

east  to  west. 
Sxperiments     It  is  iu  thls  region  that  American  vines  are  being  planted, 
^^  Amerioan  y^^^y^  £^p  experimental  viueyards  and  for  stocks  upon  which 

to  graft  the  French  varieties  of  grapes,  in  the  belief  that 
the  roots  of  many  American  varieties  have  the  ability  to 
resist  successfully  the  attacks  of  the  Phylloxera, 

of  the  *  *^a^?OT  "^^  ^^y  before  the  opening  of  the  Exposition,  the  portion 
uie  day  of  open-  of  the  grounds  bctwecu  the  Trocad^ro  Palace  and  the  main 

Exposition  building  were  in  a  very  unfinished  and  incom- 
plete condition  on  both  sides  of  the  river  Seine.   Large  spaces 
of  the  ground  were  bare,  and  thousands  of  plants,  trees, 
and  shrubs  were  lying  around  unplanted,  some  in  pots  and 
tubs,  and  others  with  their  roots  in  earth  in  wicker  baskets 
or  bound  in  matting.    Others,  including  large  trees  20  feet 
to  30  feet  in  height,  were  coming  in  on  wagons  and  trucks. 
There  was  a  partial  clearing  up  of  the  grounds  for  open- 
ing day,  the  Ist  of  May ;  but  the  ornamental  planting  and 
laying  out  of  the  space  between  the  Trocad^ro  and  the  large 
Exposition  building  was  not  completed  for  some  weeks 
afterward. 
Rapid  pjjp^    A  month  later,  the  planting  was  nearly  complete,  and  hand- 
of  lawna,  walks,  somc  flowcr-bcds,  tasteftiUy  arranged  groups  of  shrubbery, 

and  smooth,  green  lawns  occupied  the  space  that  had  been 
so  recently  bare,  rough,  and  unsightly.  The  rapidity  with 
which  the  French  gardeners  transformed  rough  and  barren 
spaces  to  smooth,  green  lawns  was  quite  remarkable.  The 
ground  was  carefully  worked,  producing  a  fine,  even  surface, 
then  sown  thickly  with  rye-grass  {Lolium  perenne),  and  cov- 
ered with  a  light  coating  of  rich,  black  compost.  When 
rains  were  not  sufflicent  to  keep  the  ground  in  proper 
condition,  artificial  sprinkling  was  used,  and  in  eight  or 
ten  days  the  grass  appeared,  and  very  soon  afterward  the 
ground  was  densely  covered  and  lawn-mowers  were  in  rc- 
Bgre-graas qnisition.  Thcsc  lawns  of  rye-grass  were  very  beautiful; 
the  turf  thick,  soft,  and  close,  and  the  color  a  very  bright 
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and  pleasing  shade  of  green.  For  immediate  effect  it  is 
very  desirable,  but,  unfortunately,  this  variety  of  grass  will 
not  endure  severe  winter  freezing,  and  for  permanent  lawns 
would  not  answer  in  northern  localities  in  the  United  States. 

On  each  side  of  the  main  walk  leading  from  the  Troca-    Border  beds  of 
d6ro  to  the  Exposition  building  were  loug  beds  or  borders,  ^     ^*" 
edged  with  very  finely  grown  pansies  in  great  variety  of  color 
and  variegation,  and  with  blooms  2'^  to  3'^  in  diameter; 
the  centers  of  these  borders  were  filled  with  gillyflowers,  the  guiiflowers. 
outer  edge  next  the  pansies  a  ribbon  line  of  white,  the  mid- 
dle solid,  in  various  shades  of  red  and  purplish  crimson,  quite 
pretty  and  effective. 

For  early  planting  and  immediate  effect,  for  small  bor-^^i^jg^^'™j 
ders,  in  angles  and  smaller  spaces,  daisies  were  also  used,  bordersandbHie. 
arranged  tastefully  in  separate  colors,  in  ribbon  lines,  with 
masses  of  deep  color  in  the  center.  There  were  also  large 
beds  of  cinerarias,  in  every  variety  of  shade,  color,  and  va- 
riegation, from  pure  white,  through  all  gradations  of  blue, 
purple,  and  crimson,  to  violet-purple,  so  dark  as  to  appear 
almost  black,  variegations  white  with  black  center,  and  many 
others.  Very  pretty  effects  were  also  produced  by  massing 
the  mimulus  in  small  beds,  also  the  tropaeolums;  some 
larger  beds  of  Trapaeolum  minus  in  great  variety  of  color, 
the  Tom  Thumb  or  dwarf  varieties  at  the  edges  and  the  tall- 
growing  kinds  gradually  rising  towards  the  center,  pro- 
ducing  an  attractive  and  brilliant  effect. 

The  grandest  display,  however,  was  made  at  theopening  ^^  jJ^jj»J|ceiit 
and  during  the  earlier  days  of  the  Exposition  by  the  almost  cienarons. 
unlimited  use  of  rhododendrons.  Thousands  of  these  mag- 
nificent shrubs  were  used  with  charming  effect,  both  singly, 
in  fine  specimen  plants,  and  also  massed  in  long  oval  beds 
in  various  portions  of  the  spacious  grounds.  Specially 
worthy  of  notice  were  the  large  borders  on  either  side  of  the 
main  entrance  to  the  large  Exposition  building  facing  the 
Trocad^ro  towards  the  north,  and  extending  the  whole 
length  of  this  end.  These  beds  were  eight  in  number,  oval 
inform,  rising  gradually  from  the  outside  to  the  center,  and 
planted  with  thousands  of  plants  from  3'  to  6'  or  8'  high,  all 
admirably  grown,  artistically  arranged,  and  covered  with 
myriads  of  exquisite  blooms  in  every  shade  of  color  and  va- 
riegation common  to  this  regal  flower.  The  effect  was  beau- 
tiful beyond  the  power  of  words  adequately  to  describe.  In 
another  part  of  the  grounds  a  large  bed  of  pure  white  rhodo- 
dendrons was  also  very  beautiful,  and  attracted  the  atten- 
tion from  a  great  distance.  This  bed  was  also  oval  in  form, 
about  100'  long  and  perhaps  30'  in  width,  a  large  plant 
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iia^?f  rhododen-  ^^^^  ^  ^i&^?  *  mass  of  puTC  wMte  bloom,  forming  the  cen- 

aroDs  ter.    A  thousand  plants  of  the  same  variety,  and  all  in  per- 

fect bloom,  were  massed  in  this  bed,  the  lower  ones  at  the 
outer  edge,  and  all  graduated  towards  the  center  plant, 
forming  a  dense  and  continuous  sheet  of  pure  white,  inter- 
mingled only  with  the  shining  green  of  the  foliage.  These 
floral  exhibitions  were  made  by  Yilmorin,  Truffaut,  Moser, 
Paillet,  and  others  well  known  in  America  as  well  as  in  Eu- 
rope. In  a  smaller  way,  and  bordering  the  various  walks  in 
all  directions,  were  very  pretty  and  effective  beds  of  brilliant- 
Poppi<»,  QM-  colored  poppies,  also  of  nasturtiums  and  oiA^perula  odorata, 

aum /*    '      ^*'  veronicas,  white  and  yellow  alyssum,  and  of  the  PrimtUa 

onica^™"^  *^**  ^^P^^^^'  ^^  greater  variety  of  color  than  I  had  before  seen. 

There  were  whole  beds  of  this  latter-named  flower  in  various 

shades,  fix)m  white  with  delicate  lemon  eye,  through  varied 

gradations  of  rose,  pink,  and  red,  to  darkest  purple.     Solid 

*  Panaiee.         bcds  of  pausics,  also,  with  flowers  of  enormous  size,  each 
bloom  from  2"  to  3''  in  diameter,  were  very  interesting, 
from  their  infinite  variety  of  color  and  variegation. 
Part^rrea  and     Also,  through  the  avcuucs  of  the  malu  building  and  in 

evergreena,  foii-  ovcry  available  nook  and  comer  about  the  various  supple 

^nm^iuna.   ^  mcntary  l)uildings,  fountains,  and  statues,  little  parterres  and 

plantations  of  flowering  and  ornamental  foliaged  plants 
arrested  and  delighted  the  eye.  Beautiful  ornamental  ever- 
greens, azaleas,  geraniums,  and  pelargoniums,  in  great  va- 
riety of  foliage  and  color,  were  used  with  fine  effect. 

In  the  portion  of  the  ground  bordering  the  river  Seine, 
which  had  been  recently  filled  up  from  10'  to  20',  the  grad- 
ing and  planting  was  very  creditable  to  the  skill  of  the 
French  gardeners.  Within  the  space  of  a  few  days,  nicely 
graveled  walks  were  made ;  beautiful  flower-beds  in  bloom, 
edged  with  fresh,  green  sod ;  rows  and  masses  of  evergreens 
Planting  of  and  Ornamental  shrubs.    Large  magnolia  trees  from  lO'  to 

i^e  ornamental  2Q,  j^j  height,  horse-chcstnuts  and  other  trees  from  20^  to  SO' 

high,  were  transplanted  with  a  degree  of  success  quite  re- 

^ra^^of  space  markablc.  There  were  probably  not  less  than  60  acres,  out- 
side of  the  great  Exposition  building,  occupied  by  the  various 
nurserymen  and  florists  in  the  neighborhood  of  Paris  in  dis- 
plays of  specimen  shrubs  and  trees,  rare  evergreens,  flow- 
ering and  ornamental  foliaged  plants,  fruit  trees  trained  in 
fanciful  shapes,  climbing  plants,  and  also  collections  of  the 
forest  trees  of  various  countries. 


v&riei 
and 


Se^^?forme     "^  ^^^^  attractive  feature  in  the  ornamentation  of  the 

Id  color.  grounds  was  the  planting  of  flower-beds,  tastefully  arranged 

in  great  variety  of  form  and  color,  some  of  which  may  be 

worthy  of  record.    Very  pretty  effects  were  produced  in  oval 
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and  circular  beds  by  edging  with  pyrethrum  golden  feather,  ^f'^^'si^ttw 
followed  by  rows  of  begonias  in  different  varieties,  rising  groanda. 
gradually  towards  the  center,  which  was  massed  with  low- 
growing  ornamental  shrubs  of  various  kinds. 

Small  oval  beds  of  zonal  geraniums  were  also  formed  by  ^^°^^^  ^®™° 
massing  a  single  variety  of  marked  and  distinct  character, 
the  beds  being  first  cut  out  of  the  green  lawn  and  slightly 
raised  at  the  center.    The  following  were  among  the  most 
remarkable : 

No.  1.  A  sample  bed  of  a  new  zonal  geranium  of  1878, 
"Joseph  Dubois"  (M6sard)j  was  noticeable  for  dwarf,  com- 
pact habit,  well'formed,  medium  large  flower,  of  intense  ver. 
milionscarlet. 

No.  2.  "Flora  Millin''  {M&sard)y  large  foliage,  with  broad 
black  zone  j  large  flower,  with  white  petals  and  salmon-red 
throat,  edged  with  same  color.  Novel  and  pretty,  but  does 
not  appear  to  stand  well  under  hot  sun. 

No.  3.  A  close  ribbon-edge  of  silver-leaved  geranium ; 
center  filled  solid  with  geranium  "  Jouvier  de  la  Motte,"  of 
medium  dwarf  habit ;  foliage  crimped ;  zone  broad  and  dis- 
tinct; flower  and  truss  large;  color  deep  cherry-scarlet. 
Apparently  a  fine  bedding  sort.  ^ 

No.  4.  Edge,  double  geranium  "Madam  Thibaut,"  rosy 
purple;  center,  "Pelleport,''  single  zonal  geranium,  in  solid 
mass,  a  brilliant  orange-scarlet,  with  large  flower  and  truss 
and  long  flower-stems.  Kather  straggling  in  habit,  not  com- 
pact enough  for  a  good  budding  variety,  but  very  brilliant 
in  color. 

No.  5.  A  long,  oval  bed,  edge  with  Centaurea  candidissima^    ^S^°ISd*'  ^e 
the  center  planted  close  with  red-flowering,  tuberous-rooted  nmiums. 
begonias,  among  which,  at  regular  intervals,  were  planted 
tree-formed,  various-colored  geraniums,  both  double  and  sin- 
gle, S'  to  4/  high,  with  single  stems  and  spreading,  bushy 
heads. 

No.  6.  A  very  efiective  bed  of  large-flowering,  dwarf  cox-    coxoomiM. 
combs  (Celosia)  of  various  cx)lors,  from  light  yellow,  through 
all  gradations  of  orange,  crimson,  rose,  and  scarlet,  attracted 
much  attention  for  its  large,  well-formed  bloom  and  brilliant 
colors. 

No.  7.  An  interesting  bed  of  tuberous-rooted  begonias,  Begonias, 
with  large  and  brilliant  flowers,  including  "Vesuvius," 
"triuce  of  Wales,"  "M.  Blenaime,"  very  large,  bright  red ; 
"Prince  Leopold," remarkable  for  abundant  bloom;  a  new 
double  variety,  Salmonea  plena^  light  red,  flower  quite  regu- 
lar, four  large  petals  equidistant  and  uniform,  with  hand- 
some rosette  in  center. 
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thT^^^nl^OT     ^^'  ^'  ^^^^  ^^j  edged  with  sUver-leaved  geraniom ;  sec- 
grounds,  ond  row,  wide  band  of  *^  Madam  Thibaut,"  double  geranium 
GeraniumB.      ^^  dwarf  habit  and  free-blooming,  light,  rosy  purple ;  cen- 
ter massed  with  geranium  Ouillem  Mangillij  semi-double, 
very  dark  cherry-scarlet,  and  free-bloomer. 
AnnuftU.  Somc  vcry  fine  displays  of  annual  flowers  from  seed,  in 
great  variety,  tastefully  arranged  under  haudsome  tents  or 
awnings,  were  made  by  Vilmorin,  Andrieux,  &  Co.,  and  A. 
Lecaron. 
^SJ^^^^t^i^"^^'     The  long,  oval  beds  on  each  side  of  the  walk  from  the 

ermg    plants  as  ^^ 

^^^J^^  pro-  Trocad^ro  to  the  Bridge  of  Jena,  that  were  filled  with  stocks 

or  gillyflowers  at  the  opening  of  the  Exposition,  were 
changed  by  removing  the  first  plants  as  soon  as  they  de- 
clined in  bloom,  and  replacing  them  with  solid  masses  of 
Goleus  VersJiaffeUiij  edged  with  a  band  of  Onaphalium  la- 
natum^  its  silvery  white  foliage  contrasting  finely  with  the 
dark  crimson-maroon  of  the  coleus,  and  remaining  perma- 
nently  effective  and  handsome  to  the  close  of  the  Exposition. 
ia™r*or^borJ  Thesc  omamcutal  oval  flower-beds,  standing  in  prominent 
dere<i  with  turf,  relief  upou  grecu  lawns,  or  where  planted  in  parks  sur- 
rounded by  gravel  walks,  edged  with  a  broad  band  of  green 
turf,  arc  very  characteristic  in  French  gardening,  and  are 
found  hot  only  in  the  Exposition  grounds,  but  in  the  public 
and  private  gardens  and  parks  throughout  the  city  of  Paris. 
Some  were  quite  simple,  depending  for  effect  upon  the 
beauty  of  single  varieties,  made  impressive  by  being  massed 
in  large  quantity ;  others  using  plants  in  great  variety,  dis- 
similar in  color  and  form,  in  sharp  contrast.  A  bed  in  Park 
Monceau  was  very  striking  and  unlike  any  other  I  had  seen. 
A  gently  raised  oval,  cut  from  bright-green  turf,  was  closely 
edged  with  blue  lobelia ;  the  center  filled  with  "  Mrs.  Pollock  " 
golden  tricolored  geraniums,  regularly  alternated  with  Achy- 
ranthus  Lindenii  and  lobelia,  compactly  massed  together. 
Borders  of     Throughout  all  the  avenues  of  the  Exposition  building 

flowering  plauts  *=*  x  o 

aiopg  tho  walks  and  bordering  the  walks  in  the  grounds  about  the  Trocad6ro 

and   around   the  ,.^i. 

detacheti  build- and  the  many  supplementary  buildings,  bazaars,  cafiSs, 

greenhouses,  and  national  structures,  there  were  long  bor- 
ders and  ribbon-lines  of  flowers  in  great  variety  of  design, 
generally  tastefully  arranged,  and  kept  in  perfect  order 
during  the  whole  period  of  the  Exposition.  Some  beds 
planted  thickly  with  variegated  petunias  were  quite  pretty. 
Borders  also  along  the  sides  of  buildings  were  formed  with 
an  outside  line  of  grass  next  the  walk ;  then  a  row  of  vari- 
egated alyf  sum,  followed  by  two  lines  of  pyrethrum  golden 
feather;  then  a  wide  band  of  PeriUa  NankinensiSy  finishing 
with  a  closely  planted  row  of  cannas  next  the  wall.    Another 
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of  similar  character  was  formed  by  an  outside  line  of  turf  ^,  ^o^""-^*®^®" 

*'  toe     JfixposittoB 

as  before,  followed  by  lines  of  lobelia,  Centaurea  candidissima^  grounds. 
scarlet  geraniums,  single  white  pyrethrura,  with  a  back- 
ground of  cannas,  rising  next  the  wall  or  building. 

Other  beds  were  of  oval  form,  edged  with  grass ;  an  out- 
side row  of  zonal  geraniums,  salmon  center,  with  white 
edge,  succeeded  by  a  line  of  brilliant  scarlet  geraniums ;  the 
center  filled  with  a  miscellaneous  collection  of  flowering 
plants,  such  a«  begonias  and  fuchsias,  petunias,  calceolarias, 
coleus,  and  various  others. 

Around  the  base  of  the  colossal  head  of  copper,  intended        The  border 
for  an  electric  light  or  beacon  for  New  York  Harbor  was  a  Le  coioee^eAd 
very  pretty  border ;  front  line  Mesembryanthemum  crystalli-  %«a9AtS  New 
nttm,  or  ice-plant,  followed  by  a  band  of  alternanthera ;   ®'^^^**®'"" 
then  a  line  of  Centaurea  gymnpcarpa;  a  row  of  dwarf  fuch- 
sias, followed  by  a  row  of  taller  growth  of  the  same,  fin- 
ishing with  a  closely  planted  row  of  oleanders,  in  red  and 
white,  alternate.    All  these  borders  were  planted  with  dwarf 
or  low-growing  plants  next  the  walk,  each  alternate  row 
rising  higher  in  regular  gradation,  the  tallest  plants  being 
either  next  the  walls  or  sides  of  buildings  or  at  the  center 
of  the  beds,  according  to  the  different  construction  or  pur- 
pose for  which  they  were  intended. 

A  large  oval  bed,  «about  4f  wide  and  20'  long,  planted 
solid  with  the  golden  tricolored  geraniums  ^'Mrs.  Pol- 
lock," was  very  pretty  and  effective,  both  near  by  and  at  a 
distance,  retaining  the  beautiful  variegation  of  its  foliage 
and  showing  an  abundance  of  brilliant  scarlet  bloom. 

A  very  pretty  ornamental  bed  in  the  grounds  near  the  aoweSbeS!*"*^ 

About    lOO    foot    In    loncth. 


nibbon    Bed    of  Flowerlnff    Plnnte, 


GRASS 


C      rOUBi'TAlN      j)  PLAT. 


oztendinflT    quite    around    enclosure. 

Fig.  1. — Ornamental  flower-bed, 

"  Salon,"  or  Palace  of  Industry,  surrounded  by  tall  trees — 
elms,  planes,  and  horse-chestnuts — not  too  ornate,  will  illus- 
trate the  character  of  French  gardening  in  this  direction. 
In  the  center  of  the  space  represented  by  Fig.  1  stands  a 
small  fountain.  The  whole  inclosure  is  surrounded  by  a 
low,  neat  iron  railing,  inside  of  which  is  a  narrow,  clean 
gravel  walk,  bordered  by  a  belt  of  ivy,  compactly  grown, 
about  V  wide;  then  a  row  of  white-flowering,  tuberous- 
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the*** Te'^^^tSon ^^^*®^  begonias,  followed  by  a  row  of  light  rose-colored 
grounds.  Dosegaj  geraniums.    Next,  a  row  of  brilliant  scarlet  zonal 

geraniams,  sacceeded  by  white  artemisia,  which  completed 
one  side  of  the  band,  gradually  rising  to  the  center  line, 
which  was  composed  of  tall-growing  fuchsias  and  cannas  in 
alternate  succession.  From  this  center  line  of  fuchsias  and 
cannas  the  same  order  of  succession  was  observed  on  the 
inside — white  artemisia,  scarlet  zonal  geranium,  rose-col- 
ored nosegay  geranium,  white-flowering  begonias,  flnishiog 
with  ivy,  and  the  path  or  walk  of  white  gravel.  The  inside 
smooth,  close,  green  turf,  surrounding  the  fountain. 

There  were  also  in  the  Exposition  grounds  several  highly 
artificial  flower-beds,  in  regular  geometric  figures  cut  oat 
of  the  grass,  and  filled  with  lines  of  various  colored  flow- 
ers or  variegated  foliaged  plants,  and  which  were  curious, 
rather  than  tasteful  or  beautiful.  A  sketch  of  one  of  these 
performances  (Fig.  2),  which  surrounded  a  statue  in  the 


Geometric 


flower-beds. 


Fig.  2. — Geometric  JUnoer-bed. 

grounds,  will  give  a  better  idea  of  their  general  character 
than  could  be  conveyed  by  simple  description.    Althougii 
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mucb  skill  and  labor  was  exi)endc(l  in  forming  and  planting  th^^'ijxpOTitioS 
these  geometric  bods,  the  effect,  when  finished,  was  unnat-  groumu. 
ural  and  far  less  pleasing  than  the  more  simple  and  unam- 
bitious flower-beds  and  masses  of  shrubbery  which  sur- 
rounded them,  and  some  of  which  have  been  heretofore  de- 
scribed. 

1st.  Outside  row  of  echeverias,  carried  around  the  whole  -  geometric 
circumference  of  the  bed.  2d.  Pyrethrum  prince's  feather,  ur©  2. 
yellow,  feathery  foliage.  3d.  Altemantliera,  variegated 
foliage,  red,  pui'ple,  orange,  and  green.  4th.  Another  ix)w 
of  pyrethrum  prince's  feather.  5th.  Filling  up  to  center 
circle,  blae-tiowering  lobelia.  6th.  Center  of  small  circles, 
an  agave,  bedded  in  green  moss.  The  other  plants  carried 
around  the  whole  flgure  in  circular  lines  and  in  regular  or- 
der. The  center  massed  with  closely  planted  variegated 
petunias. 

There  were  two  or  three  more  similar  works  in  different 
parts  of  the  grounds,  some  even  more  ornate  and  artificial 
in  character,  but  which  did  not  seem  to  me  worthy  of  more 
special  mention  or  description. 

Some  oval  beds  of  brilliant-colored  double  zinnias  of  va-  ,  9^^*  *»«^*  ®' 

zinnias. 

rious  shades  were  quite  pretty,  the  dwarf  Mexican  variety 
being  used  for  edging,  the  center  filled  with  the  taller-grow- 
ing, larger  sorts,  in  thickly  planted  masses  quite  covering 
the  ground. 

A  similar  bed,  edged  with  silver-leaved  geraniums,  fol-    Geraniums. 
lowed  by  a  band  of  double  rose-colored,  and  the  center 
filled  with  brilliant  scarlet  zonal  geraniums,  with  a  sur- 
rounding  of  bright-green,   closely-shaven  turf,  was  also 
showy  and  attractive. 

Another  long,  oval  bed,  cut  from  the  lawn  and  planted      zonai  genm- 

ium». 

entirely  with  one  variety — the  bicolor  zonal  geranium 
'* Queen  Victoria" — was  both  striking  and  effective;  the 
green  and  yellow  foliage,  with'dark-brown  zone  and  abun- 
dant bright-red  bloom,  affording  a  fine  and  pleasing  con- 
trast. 

A  circular  flower-bed  about  30'  in  diameter,  both  novel  gerSnhim^  'sTSS' 
and  pretty,  was  formed  by  covering  the  ground  thickly  with  ^^ranUims  ^^*' 
dwarf,  low-growing  plants  of  scarlet-flowering  geraniums, 
from  6"  to  12"  high,  the  lower  plants  at  the  outer  edges,  ris- 
ing evenly  to  the  center  of  the  bed,  and  forming  a  kind  of 
undergrowth  to  the  tall,  tree-shaped  geraniums  which  were 
planted  at  regular  intervals  of  tv»o  or  three  feet  .throughout 
its  whole  extent.  These  tree  geraniums,  in  double  and  sin- 
gle varieties,  were  trained  to  single  stems,  3'  to  4'  high,  with 
23  P  B VOL  5 
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« 

ihlT^^^i^S^  ^*^^^'  busby  heads,  and  were  in  full  bloom,  in  great  va- 
grounds.  rietj  of  coloF,  eacli  plant  a  handsome  specimen. 

The  two  long,  open  avenues  running  the  whole  length  of 
ihe  main  Exposition  building,  on  each  side  of  the  section 
devoted  to  the  exhibition  of  the  fine  arts,  and  which  occa- 
pied  the  central  portion  of  the  great  structure,  were  hned 
on  each  side  with  handsome  borders  of  flowers,  generally 
artistically  and  tastefully  displayed.  Along  the  ^^  Street  of 
midi^bmidSig'in  Natious"  thcsc  bcds  wcrc  formed  by  planting  a  narrow  belt 
Champ  de  Mats,  ^f  g^ort  grocu  turf  iu  Irout,  ncxt  the  walk,  followed  by  rows 

of  echeverias,  golden  pyrethrum,  or  some  distinct  low-grow- 
ing plant;  then  inside,  and  extending  to  the  walls  of  the 
bmldings,  a  mixed  collection  of  flowering  plants,  gradually 
rising  from  the  front,  composed  of  brilliant-colored  gera- 
niums, double  and  single.  At  regular  intervals  the  orna- 
mental silver-leaved  geraniums  were  introduced,  and  on 
each  side  of  the  various  doors  and  side  entrances  along  the 
avenues  were  tall-growing  palms.  At  intervals  of  6'  or  8', 
and  breaking  the  monotony  of  these  long  borders,  were 
larger  plants  of  Hibiscus  grandiflora^  musas,  ricinus,  can- 
nas,  and  small  palms,  the  intervening  spaces  closely  flUed 
with  assorted  geraniums,  fuchsias,  yellow  calceolarias,  white 
pyrethrums,  heliotropes,  and  begonias  in  variety.  Every 
Notion ^^*  ®' available  space  along  this  "Street  of  Nations,''  and  its  cor- 
responding and  parallel  avenue  on  the  other  side  of  the 
Fine  Arts  Section,  and  all  the  spaces  in  front  of  the  various 
national  buildings,  were  filled  with  handsome  groups  of 
plants  and  shrubbery  and  tasteful  flower-beds  in  various 
styles  of  ornamental  planting.  Midway  upon  these  center 
avenues,  and  occupying  a  central  position  in  the  great 
building,  stood  a  handsome  structure,  built  by  the  city, 
j^t»|?^;cit^v  ^of  and  named  the  "  City  of  Paris.''  At  each  end  of  this  build- 
ing were  two  long  squares,  separated  by  walks  between, 
and  leading  to  the  main  ehtrances.  These  squares  were 
edged  by  low  ornamental  iron  railings,  succeeded  by  a 
belt  a  foot  wide  of  close,  short  grass ;  then  a  row  of  varie- 
gated-leaved alyssum  {Koniga  mariUma  variegata)  followed 
by  a  row  of  dwarf-growing  brilliant  scarlet  geraniums; 
then  a  row  of  taller  rose-colored  geraniums ;  at  the  center 
a  broad  band  of  white  pyrethrum,  broken  at  regular  inter- 
vals by  taller  cannas  and  fuchsias  planted  alternately.  On 
the  inside  of  this  center  bsinds  rose-colored  and  scarlet  gera- 
niums and  the  Koniga  maritinia  completing  the  line,  which 
extended  entirely  around  the  squares.  The  central  portion 
of  these  squares  was  occupied  by  large  ornamental  vases 
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oontajning  handsome  palms,  whicb  were  sarroouded  by 
smooth  and  well-kept  grass. 

Great  skill  was  also  displayed  in  several  portions  of  the  Rock- 

Exposition  in  the  building  of  artificial  rock -work,  forming  aq'^riT"*'  "" 
grottoes,  caves,  aquaria,  etc.,  of  cement  and  a  rough,  por- 
ons,  bard,  and  very  durable  stone  found  in  the  vicinity  of,  CMcadea  ami 
Pans.     Some  very  pretty  effects  were  produced  by  plantr  pisou. 
ing  trailing  vines  and  shrubs,  and  forming  cascades  of 
water  running  over  and  among  these  rocky  structures  and 
fallinginto  artificial  basins  containing  aquatic  plants.    This 
artificial  rock-work  is  evidently  very  durable,  for  in  Park 
Monceau  and  other  places  about  Paris  are  structures  of  this 
kind  of  many  years'  standing,  apparently  as  perfect  as  when 
first  made.    This  is  probably  because  of  the  more  equable 
climate  and  comparatively  moderate  winters,  for  works  of 
this  kind  do  not  seem  to  have  the  same  permanency  in  this 
country. 

There  were  also  large  spaces  outside  the  Exposition  build-    EapoUun. 
ing  ou  the  eastern  and  western  sides,  as  well  as  at  the  south 


a.  Obny-    i-  Ohtrry.  s.  Ptor.  d.  Ptar.  < 

Fia.  3.— EtjMlier/nrii  treee. 

end,  occupied  by  horticultuiat  productions,  mostly  contrib- 
at«d  by  large  commercial  nurseiies  from  the  vicinity  of 
Paris. 


J.  AodL  g.  AppU. 

Fio.  4. — Eipalitr  peach  and  apple  trmi. 

Several  interesting  collections  of  irnit  trees,  trained  in 
some  of  the  fandfiil  shapes  for  which  the  French  gardeners 
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irS?^'^n  ^i«  ^^^^  he>eo  long  celebrated,  attracted  macb  attention.    Sev- 
ueiitB  era!  of  the  most  characteristic  forms  are  shown  in  the  sac- 

eeeding  flgiires,  which  will  give  a  more  intelligent  idea  of 
tbiH  kind  of  work  than  an  elaborate  written  description. 


—E»palier  pmt 


'i  Of  the  trees  in  Figs.  3-14,  examples  a,  6,  and  e  were  made 
from  cherry  trees,  but  there  were  also  both  pearand  apple  trees 
trained  in  the  same  forms ;  examples  c,  d,  h,  I,  n,  p,  q,  and 
r  from  pear  trees;  examples  j?,  k,  o,  «,  and  t,  apples;  exam- 
ples/, m,  and  u,  peacb  trees. 

These  trees  had  been  trained  to  their  pecnliar  shapes  in 
the  nurseries,  and  were  transplanted  to  the  Exposition 
grounds  in  March  and  April.  As  represeoted  in  the  draw- 
ings, they  were  mostly  supported  by  light  wire  trellis,  upon 
which  the  limbs  were  spread  flat  or  fan-shaped,  and  in  some 
cases  additional  sapports  of  light  wooden  lath  were  tied  with 
willow  twigs  both  to  the  limbs  and  the  wires,  holding  them 
in  position. 

a.  Fig.  6  represents  a  covered  trellis  arranged  also  for  wider 
covering  where  additional  protection  may  be  needed,  as 


shown  at  the  right.  This  trellis  was  formed  of  borisontal 
wires,  as  represented,  crossed  also  at  regular  Intervals  by 
light,  upright,  wooden  slats,  to  which  the  limbs  of  the  trees 
were  fastened. 
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Fig.  7  represents  the  most  elaborate  work  of  this  kind  in  ^^E.p.iier  ouiv 
the  Exposition.     At  each  end  an  apple  tree,  with  the  lower 
limb  trained  in  "cordon"  in  front;  two  other  apple  trees, 
trained  in  doable  "cordon"  for  a  low  line  in  front  of  the 


••  -^Ffl*-     PtaA.      AppU.      Ptach.    PaocA.      Ptach.    AppU.       Faack.  Apple. 

Fig.  7. — Ortutmental  waH-training.     Peach  lellh  appU  cordon  in  front. 

wan  Upon  which  the  principal  training  was  done,  with  five    ™^*" ' 
peach  trees,  which  were  made  to  form  the  figures  as  repre- 
sented, and  which  figures  were  first  8ketclie<l  upon  the  wall 
behind. 


n.  Ftar.  e.  Apple.  p.  Pear. 

VlO.  8. — Condefatrum-troininff,  fan-traiaiiuj,  and  tpiral  traiiilitg. 

Fig.  8  representa,  in  example  «,  a  pear  tree  trained  fiat  on  ,^1"'*'''''""' 
trellis,  differing  somewhat  from  example  I,  both  being  modi- 
fications of  what  is  called  the  "  candelabmm,"  with  branches 
in  the  V  form.  Example  p  represeats  a  pear  tree  in  spiral  spi™i  training. 
form,  not  on  trellis.  This  spiral  form  is  thought  to  increaee 
productiveness,  and  is  given  by  training  to  an  iron  rod  of 
the  desired  shape,  which  is  planted  in  the  ground  near  the 
stem  of  ayoung  tree,  which  iskept  tied  to  the  rod  as  its  growth 
proceeds.  Some  specimens  of  this  spiral  training,  both  of  ap- 
ple and  pear  trees,  were  exhibited,  {ilauted  in  pots,  showing 
^at  productiveness  npon  quite  small  trees  in  very  limited 
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of1ra"tiS^'°'°*  ^*"'®'  ^g-  ^t  example^,  represents  oneof  these  trees  trained 
in  spiral  form  in  pots,  which  seemed  wonder- 
fully productive ;  small  trees,  18"  to  20"  across 
and  4'  high,  bearing  from  10  very  large  to  20 
^  and  30  smaller  pears  to  the  tree.     Another 
^  style  of  spiral  training  applied  to  both  iwar 
-  and  apple  trees,  more  frequently  to  the  former. 
^  Trill  be  fonnd  in  Fig.  10,  r,  where  it  is  united 
^  with  the  "cordon.*     A  row  of  pear  treee  is 
■  planted  in  line,  bent  downward,  aud  trained 
ni>on  a  horizontal  wire  about  18"  from  the 
ground.     When  the  growth  of  a  tree  reacheit 
the  stem  of  the  nest  in  the  row,  it  is  united 
with  it  by  grafting  or  inarching.    At  regular 
g.  Paar.       intervals  along  the  line  stakes  are  driven,  to 
Fio.  9.— Spiral  which  are  bound  aprigbt,  spiral  iron  rods,  and 
in  pot.        to  these  rods  are  trained  limbs  from  the  "  cor- 
don" line,  forming  a  row  of  spiral  branches  growing  upward 
npon  the  horizontal-trained  trunks. 


Pig.  11, — t.  Cmeifom-lraititd  ttandard  apple  free. 

Fig.  11,  »,  represents  an  apple  tree  with  four  lateral 

branches,  trained  horizontally  iu  regular  X  or  cross,  vith 
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short,  upright  shoots  at  regnl»r  intervala.    This  form  iSj^^^f'^'S; 

given  by  the  use  of  two  iron  rods  (Fig.  12,  (),  which  are  bent  t™* 

upward  at  the  eads,  i    i    i    i    i    i    t    i  -i-  r --r    i     i    i    i 

traversed  by  three  iron  ^  |    ^   |   |    |.  ^^-l   \   ]    \    }   \   ■) 

wires,   to    which    are 

bound    light    wooden  ^'w-  ^^-*-  TraM-g  frame. 

slats,  Co  give  support  to  the  upright  shoots.     Fig.  13, «,  rep. 

resents  an  apple  tree  trained  in  horizontal,  circular  form, 

the  branches  radiating  from 

the  center  and  tied  to  wooden 

.    ,,       .     ,  ,  ,  Ciraultr  tnun- 

laths  fastened  to  an  iron  rod  iag. 

at  the  circumference,  giving  a 

fiat,  wheel-shaped  head  about 

five  feet  from  the  surface  of 

the  ground. 

Fig.  14  represents  a  &vor-  Fio.  13.— b.  droular-traiKot  *(aiut- 
lt«  method  of  training  peach  ard  applt  tret. 

trees,  with  a  "cordon  "  of  apple  trees  for  a  front  line. 

Fig.  15  represent*  an  ornamental  tree  growing  in  a  box 
in  the  Garden  of  Acclimation,  and  is  introduced  as  a  siieci- 
men  of  the  skill  of  the  Freuvh  gardeners  in  graining  and 
manipulatiug   the  growth    of    trees,  and   as  illustrating 


Fia.  14. — Etpalitr  ptack  trtr»,  with  cordon  of  apple  tree*. 

their  characteristic  fancies  in  this  direction.  Five  small  ,  ^i^-ti*n*iK 
trees  were  first  planted  near  each  other  in  the  box. 
At  a  foot  high  these  five  trees  were  made  to  unite  and  form 
one  8t«m ;  this  stem  afterwards  branched ;  fheu  two  stems 
on  each  branch  twisted  lilie  a  cable ;  then  united  above  and 
forming  a  single  stem,  which  was  successively  broken  and 
formed  into  loops  of  different  shapes,  as  represented,  termi- 
nating in  an  even,  umbrella-shaped  head,  about  15'  iu  height. 

This  artificial  training  of  fruit  trees  is  not  without  its  ad-  .^^^'""y"  "J. 
vantages,  and  is  by  no  means  merely  a  matter  of  taste  ortniDiae- 
fancy.     Such  forms  are  selected  as  will  cover  and  occupy 
most  completely  the  wall  or  space  assigned  to  them,  and  at 
the  same  time  induce  the  greatest  fmitfulness.    All  redan- 
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in^JftaStiJ^''^^*  ^'*°^  '^  pruned  away,  and  the  whole  energies  of  the 
tree  directed  to  the  production  of  the  greatest  possible 
amoant  of  iruit. 
There  are  a  great  many  other  forms  of  training  nsed  by 
the  French  gardeucrs, 
some  much  more  elaborate 
than  those  described. 
Some  also  are  not  adapted 
to  walls  or  trellis,  bat  to 
open  spaces  in  orchards  or 
gardens,  aod  the  cone,  the 
qttenovilk  or  distalF  shape, 
and  the  goblet  form  are 
most  common ;  but  all 
trained  with  great  regular- 
ity, and  forced  to  assume 
the  desired  sfaai>e  by  prnn- 
ing  and  tying,  and  the  use 
of  wires,  cords,  and  lath, 
during  the  earlier  periods 
of  growth.  Vei-y  ingenioas 
methods  are  often  used  to 
■bS^"i»u.uI!  **  produce  aymmetrj-  or   to 

fiimish  branches  upon  par- 
ticnlar  portions  of  trees. 

Fig,  16  represents  a  limb 
bent  over  and  inarched 
at  the  point  of  crossing. 
Supplementary  limbs  are 
often  added  by  budding 
and  grafting,  and  some- 
times young  trees  are 
planted  near  by  in  conven- 
ient position,  and  tlif  tops 
inarched  to  supply  missing 
branches. 

TreinedDHir-FiQ.  lj,_ttrH(Ui,«nJai  iree  UPtlA  lHurvA«l       FtgS.     17    and    18     shOW 

tr»e.,Flgfcrt-2l.  ,  "     ,  ,.^,         ,  .      , 

*''^o>>  some  additional  and  char- 

acteristic forms  of  training  pear  trees  employed  in  French 
gardens;  Figs.  19,  liQ,  and  21  are  also  some  of  the  more 
elaborate  styles  of  this  kind  of  work. 

This  kind  of  work  involves  much  care,  combined  with 

both  taste  and  skill,  mid  can  only  l>e  profitable  where  labor 

hidta^'^^SfifLi!" '^  cheap  and  space  limited  and  valnabie;  but  there  are 

ottfecM.  many  places  in  gardens  and  yards  in  towns  and  cities  where 

unsightly  walls, fences, and  outbuildings  might  be  atilized 
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by  some  of  these  methods  or  modifications  of  them,  and  i^^Jf  ft^SSeS. 
covered  by  grax>e  vines,  peaches,  pears,  apples,  or  other 
traits,  and  thas  be  rendered  not  only  pleas- 
ant to  the  eye,  but  sources  of  pleasure 
and  health  to  their  owners  and  their  fam- 
ilies. 


Inarching. 


Besides  these  specimens  of  fruit  trees, 
there  were  handsome  collections  of  roses 
in  great  variety,  both  of  the  standard 
form,  grafted  three  or  four  feet  high  upon 
straight  stems  of  manetti  or  other  stocks, 
and  also  of  dwarf  varieties,  growing  upon  Fig 
their  own  roots.    Also  many  large  and 


16.  —  Mode    of 
inarching. 


interesting  collections  of  evergreen  and  deciduous  shrubs 


Onftdrilatcral 
tnining. 


Fig.  17. — Pear  trees  trained  in  V  ehapey  crossed, 

and  trees,  climbing  plants,  together  with  the  smaller  fruits, 
strawberries,  raspberries,  etc. 


Candelabnim 
training. 


Fig.  18.— ^PMr  tree  candeiahrum  shape. 
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in^^StJSS:     ^*  would  be  impossible,  even  were  it  desirable,  ■within  tlie 
limits  of  this  report,  to  give  a  complete  list  of  the  various 


FlO.  19. — Ftar  trtei  in  iplral  ecrdim*,  vriA  (iro  Hen  of  bratiiAe*. 

exhibitions  in  this  line,  and  only  a  few  of  those  which 
seemed  si>eeially  worthy  can  be  noticed,  even  by  name. 


FiQ.  20.— Pe&r  trw  trained  In  palm  i\apt. 

Very  handsome  and  choice  collections  of  i-are  everjn^ens 
from  the  nurseries  of  celebratetl  growers  in  the  vicinity  of 
Paris  were  tastefully  grouped  in  different  parts  of  the  Ex- 
position grounds.  The  following  varieties  of  ilex  or  holly 
were  among  the  most  omameDtal  and  distinct  in  character; 

Ilex. 
Aguifolium  aiirmim  iH(tOHla(itM.  Jqu^foHlm  oonlortum. 

Baltarieum.  oonforiiiM  maeulaiuwt, 

Aqvifolimn  ealamittratum  aureum.  cUiahim  uid  dL  mintu. 
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Agtifoliitm  dtntatum  aumtm.  AqaifoliiiiH  marginatum  aVntm. 

/erox.  margiKahtm  mimm. 

f«r(ut  argenteiim.  Marginatum  Uoolor. 

/erox  aurrum.  marginatum  robuituwt. 

Jtammeum  aurenm.  pendulum  marginatum. 

hgbridum  JaUfoliun.  lerratum. 

lutacait,foliigtariegatit.  Wateriaua. 

lalupinotum  ovatum.  /ureatum. 


Fig.  91. — Method  of  training  on  galraniitd  leire. 

Among  tlie  miacellaneoas  evergreen  shrubB  and  trees  the  .hmb.^^  Sw? 
following  were  very  beantiful  and  interesting;  and  altliough 
many  of  them  cannot  be  grown  sacceasfully  in  open  air  iu 
the  Kortliem  States,  at  the  South  they  would  doubtless  suc- 
ceed and  bo  very  useful  in  ornamental  planting.  The  fine 
plantations  of  large  magnolias  have  been  before  mentioned. 
Many  of  these,  from  lO*  to  15'  in  height,  were  ]ilaated  by 
liouis  Leroy,  of  Angers,  who  had  also  a  large  and  floniish- 
ing  collection  of  Camelia  Japonica  planted  in  mass  in  the 
grounds.  Also : 
Liffuttram  Sinauit,  a  verj  pntty  evergreen  slicub,  with  white  bloom. 

coriaeewn,  compact,  dense  gieeu. 
Taxus  Canadnuia  aurea. 

Hibernioa,  fitl.  variegata. 

hatoata  tUgantiuima,  golden-tipped  foli&ge, 

baeeaia  Dora*lomi,  very  handsome,  with  red  hemes. 
Biota  orUntalii  eompaela  and  aompacla  variegala. 

ortentali*  aurea. 
Buxut  eUganliteima  variegata,  handsome  tree-box. 

tempervireut  compacta,  /ol.  aurea  rariegata. 

Japonica  aurea,  Tsriegation  indistinct. 

mgrtifolia  glatuia,  compact,  dark  green,  pretty. 
BeUnoepora  plumota  aurea. 

pif^era  vai.  OMrw. 
lutacent. 
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Eveiytreen  Beiino9paraJUiformi8. 
shmbs  and  trees.  , 

elegans. 

Juniperia  SinenHs  alba. 

OsmanihuB  ilicy4diu8  (hoUy-leaved). 

aquifolius. 

latifoliua  variegattu,,  very  pretty. 

naHUB  variegatua. 

Saliaburia  adianHfolia,  fol.  variegata, 

Bhamnua  alatemuSj  foliis  argentels, 

Redera  helix  arhorea^  dark-groen,  dense  foliage. 

arboreaf  foliis  punctata,  very  handsome. 

EuonymuB,  variegated  foliage  in  variety. 

Cephatotaxue  gravdis,  large,  fine  specimens. 

Sdadopytia  verticillata. 

Sequoia  gigantea,  very  ilourishing. 

Torreya  grandia, 

myrietica. 

Podocarpus  Pendiana, 

elongata. 

Daphne  Cneorum  major. 

Dammara  Brownii. 

Abies  bracteata, 

Monie-Draoo, 

nobilis  gUkuca. 

Taxodium  sempervirenSy  albo  spioa,  branches  tipped  with  white;  very 

pretty. 

As  an  indication  of  the  extent  of  the  exhibits  made  by 
the  narserymen  of  France,  it  may  be  mentioned  that  M. 
Andr6  Lcroy.  Andi^  Leroy,  of  Angers,  had  over  2,000  species  and  varie- 
ties of  fruit  and  nnt  bearing  trees  and  over  2,500  of  orna- 
mental and  forest  trees,  including  evergreens  and  flowering 
shrubs. 

The  following  were  also  among  the  important  exhibitors 
in  the  same  department,  but  I  have  no  exact  data  of  tiie 
extent  of  their  exhibitions : 

^  FreDch  exhlbi.     jj^jg^ry  of  the  City  of  Paris,  Auteail. 

Departmental  School  of  Arboriculture,  Saint-Maude. 

Garden  and  greenhouses  of  the  Luxembourg,  Boulevard  Saint-Michel. 

M.  Chantin,  Avenue  de  Chatillon. 

MM.  L6v6que  et  Fils,  Ivry  (Seine). 

MM.  Vilmorin,  Andrieux,  et  Cie,  Quai  de  la  Mdgisserio,  4,  Paris. 

M.  Jamin,  Bourg-la-Beine  (Seine). 

Mme.  Ve.  Durand,  Bourg-la-Reine  (Seine). 

M.  Margottin,  phre,  Bourg-la-Reine  (Seine). 

M.  Margottin,  ^l8,  Bourg-la-Reine  (Seine). 

MM.  Thibaut  et  K^t616er,  Sceaux  (Seine). 

MM.  Grouse  et  Fils^  VaU^e  d'Aulnay,  near  Sceaux. 

M.TruiTaut,  VersaiUes. 

M.  Moser,  Versailles 

National  School  of  Horticulture,  Versailles. 

Nurseries  of  the  Trianon,  near  Versailles. 

M.  Chevalier,  p^re^  Montreuil-sous-Bois  (Seine). 

M.  Salomon,  Thomery  (Seine-et.Mame). 
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There  were,  altogether,  317  entries  in  the  department  of  ciMsT/hortto^i^ 
borticiiltare,  236  of  which  were  from  France  and  81  from  t"r«- 
other  countries. 

From  the  United  States,  I  find  in  the  list  of  exposauts  ^^^ Ji3{^^  ^^*^®" 
ooly  the  following : 

Biematzki  &  Co.,  Philadelphia,  lawn-mowers. 

Brown,  Hinman,  &  Co.,  Dayton,  Ohio,  horticultural  tools. 

Chadbom  &  Coldwell,  Newburgh,  lawn-mowers. 

Department  of  Agricultoro,  Washington,  models  of  fruit. 

H.  B.  Douglas,  Middletown,  x>ump8  In  variety. 

Lloyd,  Snpplee,  &  Walton,  Philadelphia,  lawn-mowers. 

Markt  &  Co.,  New  York,  lawn-mowers. 

Mast,  Foos,  &  Co.,  Springfield,  Ohio,  lawn-mowers. 

Oscillating  Pump  Company,  New  York,  pumps. 

Sheble  &  Fisher,  Philadelphia,  horticultural  tools. 

There  were  horticultural  exhibitions  of  fruits,  flowers,  and     ?«?"''^<^°t  ?j- 

'  '  monthly  oxbibi- 

vegetables,  on  the  1st  and  15th  of  eaeh  month,  in  two  lone:,  tione  6f  fmits. 
narrow  buildings  erected  for  these  purposes  Upon  the  Exposi-  ctabiofi! 
tion  grounds  near  the  Seine,  upon  its  left  bank.    I  attended 
most  of  these  exhibitions,  and  took  notes  of  such  things  as 
appeared  most  valuable  and  worthy  of  notice.    The  exhibit- 
ors were  mainly  ftx)m  the  vicinity  of  Paris,  and  the  jury- men    xbo  juwra  aua 
or  committee  for  examination  were  principally  Frenchmen.  ^*"'''®p® 
No  publication  of  their  decisions  or  awards  was  made  at  the 
time,  and  I  was  informed  by  the  horticultural  director  there 
would  be  none  until  after  the  close  of  the  Exposition.   Some 
of  the  exhibitions,  especially  in  the  floral  section,  were  very 
creditable,  and  towards  the  latter  portion  of  the  season 
some  good  displays  of  fruits  and  vegetables  were  also  made. 

EXHIBITIONS  OF  FLOWERS.  Exbibltiona  of 

flowers. 

The  following  lists  of  articles  exhibited  were  made  from 
actual  observation,  and  include  only  those  which  were  spe- 
cially fine  and  well  grown,  and  which  continued  to  appear 
the  best  of  their  kind  during  successive  exhibitions,  without 
regard  as  to  whether  they  were  new  or  old  varieties. 

Roses.  Hybrid  remontants,  So«f» , 

'  Hybrid  remon- 

tants. 

Abol  Carri^re,  large,  full,  very  dark  purple-crimson. 

Albert  Pa^^,  large,  full,  clear  carnation. 

Alfred  Coiomb,  large,  full,  briUiant  red. 

Antoine  Mouton,  large,  fuU,  bright,  clear  rose. 

Antoine  Dncher,  full,  bright  red. 

Baronne  de  Mesnard,  medium,  fnU,  pure  white 

Baronne  de  Rothschild,  large,  fuU,  fine  form,  clear  rosy  pink;  the  best 

of  its  color  exhibited. 
Baroiuie  Haussmann,  large,  full,  fine  form,  scarlet. 
Boigldien,  very  large,  brilliant  cherry-red. 
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Exhibitions  of  Captain  Christy,  large,  full,  palo  rose. 

Boses.  Charles  Baltet,  large  full,  bright  rosy  carmine. 

Hybrid  remon-  Charles  LofSbvre,  large,  full,  cup  form,  brilliant,  dark  velvet-crimaon. 

Charles  Margottin,  large,  fine  form,  brilliant  carmine. 

Cheshnnt  Hybrid,  medium  full,  cherry-red. 

Christine  Nilsson,  large,  full,  globular,  bright  rose. 

Clovis,  large,  fhll,  fine  form,  bright  reddish  purple. 

ComtesseC^cile  de  Chabrillant,  medium  fall,  imbricated,  fine  form,  deli- 
cate blnsh-rose. 

Coquette  des  Alpes,  medium  fall,  fine  form,  pure  white. 

Coquette  des  Blanches,  medium  fall,  fine,  pure  white. 

Comtesse  de  Ch&teaubriant,  handsome  blush-white. 

Devienne  Lamy,  lazge,  full,  fine  carmine-red. 

Dingee  Conard,  large,  very  dark  crimson. 

Doctor  Andry,  large,  fall,  carmine. 

Duo  de  Cazes,  medium  full,  purplish  red. 

Due  d'Edinburgh,  large,  fall,  bright  crimson. 

Due  de  Montpensier,  very  large,  fall,  red,  shaded  with  dork  carmine. 

Due  de  Wellington,  large,  full,  brilliant  yelyet-red. 

Duchesse  de  Magenta,  medium  full,  fine  white. 

Duchesse  de  Norfolk,  medium  full,  red. 

Elisa  Boello,  large,  full,  fine  form,  blush-rose. 

Elisabeth  Vigneron,  larp^e,  full,  very  fine,  clear  bright  rose. 

Empereur  du  Maroc,  medium  double,  very  dark  violet-rose. 

fitienne  Levet,  large,  fall,  good  form,  rosy  carmine. 

Eugene  Appert,  largo,  fine  form,  brilliant,  scarlet-crimson. 

Eugenie  Wilhelm,  large,  full,  amaranth-red,  shaded  with  very  dark 
blackish  maroon. 

Francois  Michelon,  very  large,  fall,  dork  rose. 

General  Washington,  largo,  fall,  fine  form,  brilliant  xed. 

Glorie  de  la  France,  large,  doable,  crimson.' 

Hippolyte  Jamain,  very  large,  full,  centifolia  form,  brilliant  rosy  car- 
mine. 

Jean  Liabaud,  large,  foil,  velvet-crimson,  shaded  black. 

Jean  Soupert,  large,  velvet-purple. 

John  Hopper,  large,  fall,  briliant  rose,  carmine  center. 

Jules  Margottin,  large,  full,  imbricated,  fine,  rosy  carmine. 

Lion  des  Combats,  large,  double,  dark  crimson. 

Lord  Clyde,  medium  full,  fine  form,  purplish  red. 

Louis  Van  Houtte,  full,  fine  globular  form,  bright  rose. 

Lyonnais,  large,  full,  delicate  rose,  darker  center.    . 

Mme.  Andr^  Leroy,  large,  double,  fine  form,  salmon-rose, 

Mme.  Boll,  large,  fall,  perfect  form,  bright  rose. 

Mme.  Gustave  Bonnet,  medium  full,  white,  delicate  rose  shade 

Mme.  Hippolyte  Jamain,  large,  full,  white,  light  rose  shade. 

Mme.  Lachamie,  large,  doable,  white,  shaded  with  rose. 

Mme.  Liabaud,  large,  fiill,  white,  carnation  shade. 

Mme.  Marie  Cirodde,  medium  full,  bright,  clear  rose. 

Mme.  Marie  Finger,  large,  fiill,  globular,  brilliant  rose. 

Mme.  Victor  Yerdior,  large,  full,  cupped,  brilliant  cherry-zed. 

Mme.  Schwartz,  large,  fine,  light  rose. 

Mile.  Alice  Leroy,  large,  double,  delicate  rose,  fine  form. 

Mile.  Marguerite  de  St.  Amand,  large,  full,  fine  form,  very  clear  light 
rose. 

Bille.  Th6r^se  Levet,  large,  flill,  fine  form,  clear  rose,  cannine  center. 
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Mile.  Fayarty  medium,  capped,  fine  form,  light  rose.  Exhibitions  of 

Mardchal  Vaillaiit,  large,  fine  form,  brilliant  roey  purple.  Rosea. 

Marie  Banmann,  medium,  dark  carmine.  tarnt?'*^  ^^°^' 

Marie*  Duncan,  medium,  full,  fine  form,  delicate  rose. 

Marquis  de  Castillane,  large,  full,  fine  form,  brilliant  rose. 

Maurice  Bemardin,  large,  imbricated,  vermilion-red. 

M^re  de  St  Louis,  large,  double,  white-shaded  rose,  extra. 

Mr.  E.  T.  Teas,  large,  fuU,  brilliant  dark  red. 

No^mie,  fine,  large  double  rose. 

Olga  Marix,  medium  full,  fine  white  blush. 

Paul  Keyron,  very  large,  full,  dark  rose,  extra. 

Paul  Verdier,  large,  fiill,  bright  rose. 

Pauline  Talabot,  large,  convex,  rosy  carmine. 

Perfection  des  Blanches,  medium,  fine  form,  puie  white. 

Prince  Camille  de  Rohan,  large,  full,  very  dark-shaded  crimson. 

Princesse  Blanche  d'Orleans,  large,  full,  bright  rose. 

Reynolds  Hole,  large,  full,  maroon-red,  dark-shaded  crimson. 

Richard  Wallace,  large,  fine,  lively  rose. 

Senator  Yaise,  large,  full,  brilliant  scarlet. 

Souvenir  d'Auguste  Riviere,  fine  form,  crimson  scarlet. 

Souvenir  do  John  Gould  Yeitch,  large,  full,  imbricated,  dark  crimson. 

Souvenir  de  M.  Rousseau,  large,  full,  light  crimson,  rose  center. 

Souvenir  de  Spa,  large,  full,  dark  red,  shaded  scarlet. 

Souvenir  du  Docteur  J  amain,  large,  full,  bluish  violet,  crimson-maroon 

shade. 
Victor  TrouUlard,  large,  full,  fine  form,  velvet  crimson. 
Yirginal,  large,  full,  fine  form,  white. 

Wilhelm  Nenbert,  large,  full,  dark  cherry-rod,  shaded  purple. 
Xavier  Olibo,  large,  full,  good  form,  dark  fiery  red,  shaded  with  almost 

black  amaranth-maroon. 

RoseSy  Tea.  Tes.ro8es. 

Anna  Olivier,  lar^e,  full,  blush-carnation. 

Belle  Lyonnaise,  large,  full,  yellow,  deep  canary  shade. 

Boug^re,  very  large,  double,  peculiar  coppery  rose. 

Coquette  de  Lion,  medium,  good  form,  canary-yellow. 

Devoniensis,  large,  double,  yellowish  white. 

Glorie  de  Dijon,  very  large  and  double,  good  form,  yellow  shaded  with 

salmon,  extra. 
Jean  Pemet,  very  large,  full,  fine  yellow,  dark  center. 
Mme.  Bravy,  medium  size,  full,  double,  white. 
Mme.  Hippolyte  Jamain,  large,  very  full,  good  form,  pure  white, 

shaded  coppery  center. 
Mme.  Margottin,  medium,  fuU,  globular,  fine  form,  dark  yellow. 
Mme.  Mario  Van  Houtte,  large,  full,  good  form,  yellowish  white. 
Mme.  Mclanio  Yillormoz,  large,  double,  white. 
Mile.  Lazarino  Poizeau,  medium,  full,  bright  red. 
Mar€chal  Neil,  veiy  largo,  fine  form,  dark* shaded  yellow. 
Marie  Guillot,  large,  full,  inbricated,  yeUowish  white. 
Princesse  Marie,  medium,  full,  fine  white. 
Victor  Pulliat,  large,  full,  fine  form,  creamy  white. 

Bases*  Bourbons,  and  Noisette.  Bonrbons  and 

'  Noisettes. 

Baron  Gonolla,  large,  full,  fine  form,  white  center,  reverse  of  petals  rose. 

Heroine  de  Vancluse,  large,  ftill,  globular,  bright  rose,  striped  with 

carmine. 
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Exhibitions  of  Imp^ratrice  Eugenie,  large,  foil,  rosy  lilac. 

Roses.  Louise  Odier,  large,  fall,  line  form,  clear  rose. 

Bourbons  and  Madeleine  Choumer,  medium,  full,  cup-form,  blush- white,  fine. 

Reine  des  Iles-Bourbon,  full,  fine,  cup-form,  rosy  salmon. 

Souveuir  do  Malmaisou,  very  large,  full,  blush-white. 

Vicomte  Fritz  de  Cussy,  dark-shaded  red. 

Bouquet  d'Or  (Noisette),  large,  full,  dark  yellow. 


Moss-roses. 


Roses,  Moss.  J 

Mmo.  Edward  Ory  (remontant),  medium,  full,  bright  rosy  carmine, 
Hdloise,  medium,  double,  bright  red. 
Reine  Blanche,  large,  full,  flat,  pure  white. 

Single  jforan-  Oetaniums.  single. 

lums.  '         ** 

Europa,  dwarf  habit,  largo  flower,  good  form  and  substance,  bright 

vermilion-scarlet. 
Alabaster,  medium  size,  pure  whit«. 
Fournaire,  good  form,  dark  cherry-red. 
Pelleport,  large  flower  and  truss,  brilliant  orange-scarlet. 
Coquette  Suresnes,  medium,  red,  blotched  with  white. 
]fiblouis8ant,  nosegay,  fine,  large  truss,  brilliant  red. 
Laurence  Ghat^,  large  flower  and  truss,  white. 
Victor  Hugo,  large  leaf,  broad  dark  zone,  brilliant  vermilion. 
L.  Gauthier,  fine  dwarf  habit,  large  truss,  light  cherry-scarlet,  good 

flower. 
M.  Joseph  Dubois,  large  flower  and  truss,  very  dark  cherry-red. 

Double  geran.  Gerafiiums^  double. 

iums. 

Francis  Persusati,  light  salmon-pink,  white  edge. 
Depute  Berlet,  purplish  rose,  dwarf  habit,  good. 
Mme.  Tbibaut,  bright  purplish  crimson,  free  bloomer. 
Victor  Hugo,  light  red,  salmon  shade,  good. 
L<^on  Villard,  deep  cherry-red,  very  good. 

Guillem  Mangilli,  semi-double,  large  truss,  free  bloomer,  dark  scarlet. 
Senator  Testelin,  bright  vermilion-red,  good. 
Mile.  Baltet,  medium  truss,  thin  petals,  pure  white. 
Le  Trouviiro,  large  flower  and  truss,  cherry-scarlet,  opens  well. 
-  Bonle  du  Bel  Air,  large  truss,  light  orange-scarlet,  fine. 
Magali  Reclus,  full,  round  truss,  clear  rose,  fine. 
Mme.  Lemoinc,  good  flower  and  truss,  bright  rosy  red. 
La  Marseillaise,  large,  fine  truss,  bright  rosy  pink. 
Nympho,  good  truss,  handsome,  pure  white. 

Norma,  Rosette,  and  Vesta,  were  the  names  of  three  ivy-leaved  gera- 
niums, with  double  light-purple  flowers,  novel  and  quite  pretty. 

peiftrgoniums.  Pelargoniums. 

Boileau,  petals  clear  rose,  with  white  throat  and  white  edges. 

Camille  Daraesnll,  medium  flower,  free  bloomer,  white  throat,  lower 
petals  rosy  pink,  upper  petals  rose,  blotched  and  shaded  with  dark 
maroon,  all  edged  with  white. 

Captain  Raikes,  largo,  semi-double,  bright  vermllion-Hoarlet,  beauti- 
fully striped  and  variegated  with  dark  shades  of  crimson-maroon, 
edged  with  white. 
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fimile  Dupont,  dark  pnrple,  large  dark  blotch  on  upper  petals,  smaller     Exhibitions  of 

on  lower  ones.  PeLargoninms. 

Gloiie  de  France,  large,  fine  tmss,  upper  petals  blotched  and  sufiused 

with  dark  maroon  and  rosy  crimson,  lower  petals  spotted  with  the 

same. 
Kingston  Spa,  large,  clear  white,  with  dark-purple  blotch  on  upper 

petals,  small  crimson  spot  on  lower  ones. 
Harie  Caseon,  fine,  large,  white,  purple  blotch  on  upper  petals. 
Marie  de  VandcBuvre,  clear,  dark  rose,  with  white  throat  and  white 

edges. 
yL  Guerinais,  large,  full  flower,  brilliant  crimson-scarlet,  suffused, 

striped,  and  blotched  with  shades  of  purple  maroon,  extra. 
Noel  Adalbert  Amand,  scarlet  crimson,  edged  with  white,  white  throat* 
Qneen  Victoria,  large,  fine  flower,  crimson-scarlet,  black  blotch  white 

edge,  crimped  petals. 
Regrets  d'Amand  Adalbert,  large  flower,  very  dark. 
Taillade,  fine  form,  dark  rose,  small  blotch  on  upper  petals,  white  edges. 

Gladioli.  gi«uou. 

There  were  several  exhibitioiis  of  gladioli  during  the 
season;    one  of  the  finest  I  have  ever  seen,  by  Messrs.    viimorm,  au 
Vilmorin,  Andrieox,  &  Co.,  August  2,  mostly  of  old  and 
well-known  varieties.    From  this  and  other  collections,  the 
following  list  comprises  the  finest  named  varieties  shown: 


Arainod. 

La  Candour. 

Amalth^ 

La  France. 

Ar6thi]se. 

Ambroise  Vershaffelt. 

M.  LegouY^. 
Marie  Stuart. 

Antiope. 

Anna. 

Astiea. 

M.  Broignart. 
Mme.  Er^lage. 
Niob^. 

Annide.                              T 

Norma. 

Albion. 

« 

Belladonna. 

Orph^. 
Ondine. 

B^irix. 
C^limtoe. 

Psyche. 
Phoebus. 

CUoris. 

Panorama. 

CftnoYa. 

Princess  Clotilde. 

Carnation. 

Pactole. 

Cnesos. 

Belne  Blanche. 

Cyb^le. 

Rosita. 

Conqndte. 
Danbenton. 

fihakspeare. 
Sir^ne. 

Engine  Scribe. 

Schiller. 

Gigantens. 

Sir  John  lYankliii. 

Hoiace. 

S^miramis. 

Horace  Vemet. 

Titania. 

H6cUl 

Urania. 

Jnpiter. 
Lulli. 

Virginalis. 
V^nns. 

LePhaie. 
LeV^eave. 

Zampa. 

In  addition  to  which  there  were  some  good  new  seedlings^ 
bat  annamed. 

24  p  s VOL  6 
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Bxhibitiona  of 
flowers. 
Begonios. 


Peonies. 


Phloxes. 


Begonias. 

Large  collections  of  begonias  were  shown  during  the 
Exposition,  both  planted  in  the  open  ground  and  in  the 
horticultural  buildings,  including  the  various  kinds  of  large- 
leaved,  tuberous-rooted,  greenhouse  and  bedding  varieties. 
Many  new  and  unnamed  kinds  were  among  them,  some 
having  considerable  merit.  Among  the  new  seedling  be- 
gonias were  some  very  pretty  double  varieties,  one  verj* 
remarkable,  with  eight  rows  of  x>^tals,  brilliant  orange- 
scarlet,  by  V.  Lemoine.  The  following-named  varieties  were 
quite  distinct  and  good : 


Adrien  Robine. 

ArctuTUB. 

Cpmtesse  de  Madaillac. 

Inimitable. 

Jules  Dehaussy. 

Keramis. 

Le  Bran. 


Louise  Chretien. 
Mme.  Panhard. 
Margaritacea. 
Michael  Ange. 
Varsovie. 
Victor  Bleu. 


Peonies. 


Adelidde  Delache,  large,  double,  shaded  pink  and  rose. 
Charles  de  Belleyme,  imbricated,  fine,  dark  crimson. 
Charles  Grosselin,  white,  flecked  with  red. 
Doctor  Br^tonneau,  large,  double,  open,  deep  rose. 

Phlox  J  perennial. 

The  following  were  fine  and  noticeably  distinct  among 
the  exhibitions  of  perennial  phloxes : 

Celine  Lavonst,  cherry-red,  dark-maroon  eye. 

Gid^n,  bright,  clear  pink,  crimson  eye. 

Lamartine,  rosy  lilac,  edged  with  white,  large  crimson  eye. 

L^poldine,  white,  crimson  eye. 

Liervallii,  rosy  crimson,  striped  with  white. 

Lep^re,  clear  pink,  large,  shaded-crimson  eye. 

Mme.  Domage,  dwarf,  cherry  center,  white  edge. 

Mme.  J.  Mandet,  white,  with  crimson  eye. 

Mme.  Pauchet,  clear  white,  pink  eye. 

Mme.  Schwartz,  dwarf,  large  truss,  pure  white. 

N^m^sis,  light,  clear  rose,  dark-crimson  eye. 

Oscar  Beyer,  rose,  crimson  eye. 

Pandore,  light  lilac,  dark-purple  eye. 

Roi  des  Blancs,  dwarf,  fine,  pure  white. 

Due  de  Wellington,  large,  fine,  whit«. 

James  Odier,  fine,  white,  pink  shade. 

L6onic,  large,  double,  fine,  white. 

L'lllustration,  fine,  pointed  petals,  deep  rose. 

L^onie  Callot,  fine,  white,  pink  blush. 

Mar6chal  McMahon,  dark  crimson. 

Solfatare,  white,  shaded  with  yellow. 

Victor  Lemoine,  very  dark  crimson. 
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Ti^n  Bxhibitioiui  of 

IriB. 

In  a  collection  of  about  30  varieties  the  following  were 
the  finest  and  quite  distinct  in  character : 

Aaron.  Le  Drapean. 

Chameleon.  Minerve. 

Cormai.  Proserpine. 

Julia. 

Echeverfas,  Bche^ena*. 

L.  Ghat6  exhibited  about  100  varieties  of  echeverias,  of 
which  these  named  were  most  distinct : 

Arachnoidcum  forma,  Hirium. 

gnaphalon  (cluster).    Imbricatum. 

Antarcticum,  Beginia  amalia. 

Arvenenw.  Bubicundum, 

Arachnoides  Aroenenee,  Budeni. 

Alpinum.  SeUbani, 

Barbarumm  (maroon).  Teciorum, 

Bort  gayanum,  Teciorum  NetdUy, 

Camescena.  IHate, 

Comutum,  UmbUieum  chrisanthnm 

Calcareum,  Umbilicus  spinulosus, 

Glaucum,  VenUmcolum, 

Heuffeleii,  Wehbiana  (cluster). 

Clematis.  clematis. 

Several  of  the  newer  varieties  of  this  beautiful  climber 
were  on  exhibition  and  in  bloom  during  the  season,  the  fol- 
lowing being  among  the  best : 

Atrag^ne  des  Indes,  small  or  medium-size  flower,  double,  white,  very 

pretty. 
Cylindrica,  medium,  bell-shaped  flower,  light  purple,  with  dark  stripe 

in  center  of  each  petal. 
Gloire  de  St.  Julien,  large  flower,  broad  petals,  free  bloomer,  strong 

grower,  rich  dark  purple. 
Integrifolia  Durand,  large  flower,  medium  narrow  petals,  handsome 

azure-blue. 
Jackmanii,  an  old  but  one  of  the  best  varieties,  large  flower,  bright 

reddish  purple. 
Jeanne  d'Arc,  large  flower,  very  light  purple. 
Lady  Caroline  NeviUe,  very  large,  about  twice  the  size  of  Jackmanii, 

light  purplish  lilac,  with  dark  stripe  through  the  center  of  each 

petal,  very  fine. 
Lanuginosa  Nivea,  very  flue,  large  white  flower. 
Lucie  Lemoine,  double,  fine. 

Magnified,  very  large  flower;  broad  petal,  light  reddish  purple. 
Marie  Dnfosses,  very  large  flower,  5"  in  diameter,  light  lilac. 
Rubella,  fine,  large  flower,  very  abundant  bloom,  dark,  rich  purple. 
Thnnbridgensis,  large,  bright  purple. 
Yelutina  Purpurea,  medium  size,  dark  velvet,  purple. 
Viticella  Modesta,  resembles  Jackmanii,  but  rather  lighter  in  color. 
Viticella  Yenosa,  large,  dark  purple  flower,  with  light  stripe  through 

center  of  each  petal,  giving  the  flower  a  star-like  appearance. 
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Ezhibitiona  of 
flowers. 
Olimben. 


GloxJBiaa. 


Cyoads. 


Climbers, 

In  a  collection  of  climbing  plants,  of  varions  kinds,  I 
found  the  following,  which  were  good : 

AmpelopHa  hiretUa.  Bhincospermum  jasminoidei* 

cordata,  Solanum  variegatum. 
hederacea.  jasmintfoUa. 

Bhinco^permum  vatiegata  alba.  Smilax  aspera, 

variegata  aurea,  lawrifoUa, 

acandens.  tamnoidea. 

With  also  some  handsome  passifloras  and  honeysackles. 

Gloxinias. 

Some  large  collections  of  this  beautiful  flower  were  ex- 
hibited, both  of  named  varieties  and  new  seedlings.  J. 
YaUerand  had  about  100  varieties.  I  noted  the  following  as 
specially  fine : 

Girandole.  Mignonette. 

La  France.  M.  Pygmy. 

Le  Charmenr.  Richard  V^allace. 

Mme.  Dnyal.  Roi  de  SuMe. 

Mme.  Pinand.  Sang  Ganlois. 

Some  of  the  unnamed  seedling  varieties  of  1877-78  were 
also  very  good. 

Cycads. 


The  following  handsome  collection  of  cycads  was  exhib- 
ited in  June,  in  large  tubs.  They  were  all  large  and  finely- 
grown  specimens. 

Balantium  anUirctioum  (18'  lugh,  12'  Enoephalartas  VroomH, 
spread.  altenatemU, 

Cycas  droindlis,  vemicMo. 

droinalia  glauoa.  Macroeamia  Fraseriu 
Ceraitozamia  Mexioana.  oordlipee, 

CgcoB  Nordmandiana.  Zavda  G-hellindaL 

revolutn,  Lindenii. 

media,  ffillo9a  amplioata. 

Biuminiana,  horrida, 

Dion  edule,  qfcadctfolia, 

Enccphalartos  caffre. 

Palms,  musoa,  lu  addition  to  the  above,  there  were  also  many  fine  spec- 
imens of  palms,  musas,  and  cycads,  in  many  parts  of  the 
Exposition  grounds ;  some  planted  in  open  ground,  others 
in  large  tubs. 

Aioen.  Two  large  aloes,  or  century  plants,  in  bloom,  stood  near 

the  entrance  to  the  building  of  the  Principality  of  Monaco. 
There  were  also  exhibited,  in  their  season,  in  the  horti- 
Commoner  cultural  buildings,  fine  collections  of  the  more  common 
flowers,  in  great  variety,  including  asters,  balsams,  carna- 
tions, dahlias,  godetias,  hollyhocks,  larkspurs,  pansies,  do- 
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teotillas,  phlox,  zinnias,  etc.,  but  which  scarcely  require  ftir- 
ther  notice. 

Among  variegated  leaved  trees  and  shrubs,  Negundo  ar-  trees  wd8hrab»! 
gentea,  or  silver-leaved  maple;  Tilia  argentea^  or  silver- 
leaved  linden;  several  of  the  newly- introduced  Japanese 
maples,  including  Acer  JaponteuMj  A,  atropurpureay  A.  Lor- 
bergiiy  A.  paXmaUfidum^  A.  palmatum^  A.  platanoidea  Sohrced- 
leriij  A.  retieulatumj  A,  sanguifieumy  and  others;  Euony- 
musaurea&ndargentea;  Weigela  roseaj  fol,  varie^jata ;  Oissis 
vitigineaj  a  handsome  variegated-leaved  climber,  were  no- 
ticeable and  pretty. 

EXHIBITION  OF  FRUITS  AND  YEaETABLES.  frSte  tod°v*©^^ 

tables. 

Displays  of  fruits  and  vegetables  were  made  in  the  hor- 
ticultural buildings  at  the  same  times  that  the  flowers  were 
exhibited;  and  although  the  exhibitions  in  these  depart- 
ments were  not  generally  very  remarkable,  either  for  variety 
or  quantity,  there  were  some  articles  exhibited,  especially 
in  vegetables,  of  great  excellence. 

Strawberries,  Strawberrloe. 

Strawberries  were  on  exhibition  early  in  June,  about  50 
varieties,  in  pots,  large  and  well  grown.  The  most  notable 
for  large  size  were : 

Ag1a€  de  Bemot.  Mme.  Charles. 

Bertha  Montjoie.  Muscadine  de  Li^ge. 

Dr.  Morale.  Mme.  Nioaise. 

Dr.  Nicaise.  Palcbra. 

Hdb6.  Professor  Pynaert. 

Joseph  Biffaut.  Beine  de  Noir. 

La  Fayorite.  Sabrenr. 

Marf^erite.  Myatt's  Sorpriae. 

As  a  rule,  the  largest  varieties  seemed  less  prolific  than 
those  of  smaller  size.  But  of  the  above  list.  Dr.  Mor^re, 
Mme.  Charles,  Marguerite,  and  Muscadine  de  Li6ge  were 
quite  prolific,  as  well  as  very  large.  The  following  were 
very  prolific,  but  somewhat  less  in  size : 

Angoste  Nicaise.  Newton  Seedling. 

L'Ezxkosant.  President  de  la  Coeur. 

Mme.  Charles  de  Cazanove.  Victoria. 

In  after  exhibitions  Dr.  Morfere  and  Marguerite  appeared 
the  finest  of  all.  Brown's  Wonder,  Monsieur  Fournier  ( verj'^ 
dark),  and  Prince  Arthur  were  very  handsome.  Sir  Joseph 
Paxton  and  Jucunda  were  also  on  exhibition;  large  and 
handsome,  about  equal  in  appearance. 

The  white  and  red  Alpine  or  perpetual  strawberries  were   Aipinea. 
also  on  exhibition  during  the  whole  season,  but  contained 
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^Exiiibitionft  of  nothing  remarkable,  unless  a  variety  called  "Fraise  Duru" 
sirawberrie».  (Fig.  22),  and  claimed  to  be  a  new  seedling,  may  prove  val- 
uable. It  was  ou  exhibi- 
tion every  month  from 
June  till  October.  A 
long,  pointed  berry  of 
deep  red  color  and  large 

ViQ,  22,— ** Fraise Duru"  (average size),  size    for   an    Alpine. 

Whether  its  size  and  appearance  were  due  to  extraordinary 
cultivation  I  could  not  ascertain.  It  appeared  somewhat 
like  the  "Mexican  ever-bearing"  strawberry,  which  was  in- 
troduced in  the  United  States  some  years  since,  but  which 
proved  nearly  worthless  for  general  use. 


Fraise  Jhiru. 


Cherries. 


Plamft. 


Cherries. 

Cherries  were  exhibited  in  limited  quantities  and  in  but 
few  varieties.  They  were,  however,  of  remarkable  excel- 
lence ;  large,  finely  colored,  and  high  flavored.  The  early 
exhibitions  were  from  Italy,  mostly  from  the  region  of  Turin. 
Among  a  collection  from  Valine  d'Aulnay,  k  Sceaux  (Seine), 
I  noticed  Governor  Wood,  one  of  the  late  Dr.  Kirtland's  seed- 
lings, originated  at  Bock[)ort,  Ohio,  labeled  as  an  English 
variety,  with  highest  commendation  for  quality  and  pro- 
ductiveness. In  June,  the  handsomest  varieties  shown  were 
Bigarreau  des  Confiseurs,  very  large,  yellow,  with  red  cheek, 
and  Bigarreau  Eouge,  beautiful,  bright,  dark  red.  In  Au- 
gust, Archduke,  Belle  Magnifique,  and  Napol^n  Bigar- 
reau were  among  the  finest.  The  markets  of  Paris  also 
seemed  well  supplied  with  cherries  of  fine  quality  during 
the  season,  but  many  of  them  were  brought  by  railway 
from  Germany  and  Ital}'. 

Plums, 

Plums  were  shown  in  great  variety  and  of  very  fine  qual- 
ity. The  curcnlio,  which  is  so  destructive  to  the  plum  in 
America,  does  not  seem  to  prevail  in  France ;  certainly  not 
to  any  injurious  extent.  The  principal  exhibitions  were 
made  on  the  1st  and  the  15th  of  August.  Among  the  finest 
were  the  following  kinds : 

Abricot.  Bleu  de  Bclgique. 

Abricot^  Jaune.  Coe's  Golden  Drop. 

Altesse.  Drap  d'Or  Esp^ren. 

Abricot^  Blauche.  Dame  Aubert. 

Autumn  Compote.  Damas  Anderka. 

Albany  Beauty.  Dame  Victoria. 

Anna  Lawson.  Damas  Violet  des  Garmelitea. 

Blanche  de  Palermo.  Damas  de  Maugeron. 

Bingham.  Damas  Koir. 
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Damas  de  Septembie.  Perdrigion  Violet  Hatif.  -^5*  ^*^*****°*  *' 

Des  Byonni^ies.  Petite  Mirabelle. 

Early  Prolific.  Pond's  Seedling. 

Golden  Gage.  Pont  Brillant. 

Goliath.  Poire. 

Hazard.  Qnetsche  Engine  Furst. 

Imperial  Gage.  Reine  Claude  de  Bavay. 

Imperial  de  Milan.  Reizenstein  Jaune. 

Imp^al  Ottoman.  Reine  Claude  Diaphane. 

Jacinthe.  Reine  Claude  Rouge. 

Jerusalem  Jaune.  Reine  Claude  Don^. 

Jefferson.  Reine  Claude  Pr^coce. 

Kirk's  Plum.  Royal  Hative. 

Lafayetlie.  Royal  de  Bebrens. 

Lucas  FrUhe  Zwetsche.  Reine  Victoria. 

Merveille  de  Septembre.  Reine  Claude, 

Merigon.  Royal  Lucas. 

Monsieur  Hatif.  Smith's  Orleans. 

Monsieur  Jaune.  St.  £tienne. 

Monsieur.  Violette  Am^ricaine. 

Montfort.  Violette  Imp^riale. 

MacLaughlin.  Virginale  Blanche. 

Mirabelle  Gros.  Washington. 

Mitchelson.  Washington  Purple* 

Perdrigion  Rouge. 

The  variety  named  Merigon  is  a  new  seedling,  which  will  The  Merigon. 
be  offered  for  sale  in  aatnmn  of  1879.  It  is  of  enormous 
size,  nearly  black  in  color,  oval  or  egg-shaped,  and  as  large 
as  large  hen's  eggs.  It  is,  however,  rather  coprse  in  text- 
ore,  and  not  above  third  rate  in  quality.  Some  members  of 
the  French  jury  pronounced  it  as  "very  poor''  in  quality. 

A  handsome  specimen  i)lant  of  a  prune  named  Diadem, 
about  3'  high,  was  exhibited  in  a  IC  pot,  bearing  19  large 
prunes. 

Peaches.  Peaches. 

Peaches  were  shown  in  a  few  varieties  from  Italy  and 
firom  Montreuil,  July  IG — Early  Beatrice  and  Pr6coce  de 
Halle  (Hale's  Early),  and  Eeine  des  Vergers.  Some  Early 
Beatrice  grown  in  pots  were  very  fine.  Afterward,  during 
the  season,  small  collections  were  exhibited,  generally  re- 
markably well  grown  and  highly  colored,  from  various 
sources  in  the  vicinity  of  Paris ;  also  from  Kice  and  Turin. 
The  peaches  exhibited  were  mostly  grown  as  specimens,  on 
walls  or  in  pots  under  glass.  The  following  were  the  prin- 
cipal and  best  varieties : 

Abrioot  (rery  large).  Bon  Ouvrier. 

BeUe  Carti^re.  Bourdine. 

BeUe  de  Vitry.  Bemardin  de  St.  Pierre. 

Belle  Baoaae.  Brindean. 

BeUe  ImpMale.  ChanceUor. 
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Exhibitions  of  Chevreuse. 
fruita. 


Peachee. 


Nectarinea. 


Apriooto. 


Apples. 


Crawford's  Early. 
Da  Prado. 
Egypt. 

Early  Beatrice. 
Early  Louise. 
Early  Rivers. 
Gallande  Pointne. 
Gregory's  Lat«. 
Grosse  MignoDae. 
Grosse  Mignonne  Hative. 
Imp^riaJe  Eugenie. 
Leopold  I. 
Mme.  Lassaque. 
Madeleine  Blanche. 
Madeleine  Courson. 
Madeleine  Jaune. 
Malta. 


Mignonne  Tardive. 

Madeleine  Jaaue  de  Bordeaoz. 

Noblesse. 

Noir  de  Montreoil. 

Pa  vie  Blanc. 

Payie  Jaaue  Pr^coce. 

Pdche  Jaune. 

Pr^coce  de  Halle  (Hale's  Early  f ). 

Princess  of  Wales. 

Reine  des  Vergers. 

Salway. 

Sieulle. 

Tardive  Lepfere. 

T^ton  de  V^nas. 

Verto  de  Beaulieu. 

Ward's  Late  Free. 

Walburton  Admirable. 

Yellow  Admirable. 


Nectarines. 


Blanc. 

Brugnon  Violet. 
De  Feligny. 
Janne  Pitmaston. 


Lord  Napier. 
Newington. 
Violet  Hatif. 


Apricots. 


Noble  de  Bor* 
dort. 


Apricots  were  also  exhibited  in  considerable  qaantity,  but 
all,  or  nearly  all,  were  of  one  variety,  the  peach  apricot 
The  peaches  and  nectarines,  as  well  as  the  apricots,  although 
well  grown,  of  large  size,  and  beautifully  colored,  were  not 
as  high  flavored  as  the  same  varieties  grown  in  the  United 
States^  probably  on  account  of  much  rain  and  a  lower  aver- 
age temx)erature  in  summer. 

Apples, 

The  exhibitions  of  apples  throughout  the  season  were 
rather  small,  and  as  a  rule  not  of  superior  excellence.    One 

of  the  best  collections  was  shown  at 
Versailles,  at  an  international  exhibi- 
tion on  the  24  th  of  August — 25  varieties, 
large  and  handsome,  from  Turin,  and 
about  100  plates  from  different  sections 
of  France,  ranging  from  medium  to 
poor  in  appearance.  The  greater  por- 
tion of  the  apples  were  of  varieties  not 
ill  general  cultivation  in  the  United 
Fig.  23.— ^i>p/e,  Nohie  de  States.  The  best  collection  of  apples 
^o^^r^'  at  the  Exposition  horticultural  build- 

ings was  shown  on  the  15th  of  September,  when  there 
were  about  100  plates,  many  varieties  smooth  and  well 
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colored.    The  following 
ing  the  season : 

Alftiflton. 
Alexander. 
Antonowka  (PolMh). 
Beauty  of  Kent. 
Belle  de  Choler. 
Bihoxtt. 
Belle  Dubois. 
Bolwiller. 
Borowicki. 
Calville  Blanc. 
Calville  iVtt6. 
Calville  Garibaldi. 
Calville  Marbr^. 
Canterbory. 
Celini  Pippin. 
Count  Orloff. 
Dachowoje  (Polish). 
Early  Joe. 
Early  Romanite. 
Ecarlate. 
Fraiae. 
Golden  Drop. 
Grand  Alexander. 
Gravenstein. 
Hawthomden. 
Huntingdon. 
Jaqnea  Lebelle. 
Langton. 


were  among  the  best  exhibited  dur-  JSj^*^^^'"  ^^ 


fraita. 


Lord  Snffield. 

Marguerite. 

Koble  de  Bordort,  a  very  curiously 

shaped  apple,  quite  uniform  (Fig. 

23). 
Nonpareil. 
Oslin. 

Passe  Pomme. 
Pierre  le  Grand. 
Rambourg  (itom^of). 
Rambonrg  d'£t^. 
Red  Astrachan. 
Reinette  Blanche  de  Canada. 
Reinette  d'Espagne. 
Reinette  HoUande. 
Robin. 

Sugar-loaf  Pippin. 
Summer  Golden  Pippin. 
Surprise  6^t6. 
Titowska  (Polish). 
Transparent  d' Astrachan  (white). 
Transparent  Blanche. 
Transparent  de  Croncels. 
Transparent  Rouge. 
Vermilion  d'jSt^. 
Violette. 
Williams. 


Fears. 


Pears  were  exhibited  in  great  variety  and  in  considerable 
quantities,  although  the  season  was  apparently  unfavorable 
for  pear  culture  in  the  neighborhood  of  Paris.  Many  trees 
were  not  bearing,  and  the  markets  were  not  well  supplied. 
Many  of  the  peartrees  in  the  Exposition  grounds,  which  had 
been  transplanted  in  March  and  April,  bore  handsome  crops, 
and  rii)ened  their  fruit  apparently  as  well  as  if  they  had  not 
been  moved.  I  noticed  a  Beurre  d'Amanlis  pear  tree  trained 
'<en  espalier,"  about  8'  high,  with  37  large  and  well -grown 
pears.  The  first  pears  exhibited  in  July  were  Beurre  Gif- 
fard,  Citron  des  Cannes,  £!pargne,  and  Madeleine.  Of  the 
large  number  exhibited  the  following  were  noticeable  for 
fine  size  and  handsome  appearance : 

Adfele  Lancelot.  Belle  do  Bern. 

Andr6  Desportes.  Beurre  d'Amanlis. 

Augnate  Jurie.  Beurre  Clairgean. 

Bartlett  Beurre  Diel. 

Barbindnet.  Beurre  d*Ez6e. 

BeUe  Angevine.  Beurre  Oris. 

Belle  de  BrnxeUes.  Beurre  Gk>uhault 


Apples. 


Peani. 
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Exhibitions  of  Beurre  d'Hardenpont.  Doyenne  St.  Michel. 

"*■  Be  aire  Hardy.  Doyenne  St.  Booh. 

Benrre  Magnifiqne.  Dnchesse  d'Angooldme. 

Boorre  Six.  Dncliesse  de  Berry. 

Bergamot  d'£!t^.  [Spignard. 

Blanqaet  Anast^re.  •  Fondante  da  Bois. 

Blanqaet  Groe.  G^n^ral  Totleben. 

Briffaut.  Howell. 

Calebasse.  Le  Brnn. 

Catillac.  Louise  Bqnned'Avranches. 

Pean.  Clapp's  Favorite.  Lugon. 

Colmar  d'Aremberg.  Madeleine  d'Angers. 

Colmar  d'£!t6.  Monchallard. 

Conseille  de  la  Cour.  Nouveaa  Poiteaa. 

Delices  d' Angers.  Passe  Colmar. 

De  Tongres.  Petit  Blanquet. 

Doyenne  Bonssock.  Petite  Marguerite. 

Doyenne  du  Cornice.  Prudent  Yan  Mons. 

Doyenne  d'Hiver.  Triomphe  de  Jodoigne. 

Doyenne  Janne  d'£t^.  Van  Marum. 

Doyenne  de  Merode.  William. 

There  were  od  exhibition^  the  middle  of  September,  some 
very  fine  collections  of  pears : 

160  plates  and  baskets  from  the  School  of  Horticaltare 
of  Versailles. 

75  varieties  of  pears  and  apples  from  the  arboriculturists 
of  Montreuil. 

23  varieties  of  pears,  of  immense  size,  perfect  and  well 
colored,  from  "  Oallion,  at  Avigny.'^ 

200  varieties  of  pears  and  115  of  apples,  from  S.  Nicolar, 
of  Igny. 

41  varieties  from  Turin,  mostly  with  local  or  strange 
Italian  names. 

Several  smaller  collections  were  also  shown  during  the 
season,  not  specially  remarkable.  Antoine  Besson,  of  Mar- 
seilles, was  a  large  exhibitor  of  various  kinds  of  fruits, 
among  which  were  100  varieties  of  pears. 

Grapes.  GropeS. 

The  exhibitions  of  grapes  were  large,  varied,  and  inter- 
esting, and  held  a  prominent  place  throughout  the  season, 
as  the  production  of  grapes,  both  for  the  table  and  for  the 
manufacture  of  wine,  is  one  of  the  most  important  horti- 
cultural industries  of  France.  In  addition  to  the  large  col- 
lections of  varieties  which  were  brought  to  the  Exposition 
buildings  from  time  to  time  and  shown  upon  plates,  in  bas- 
kets, and  in  clusters  upon  the  branches,  there  were  grow- 
ing vines,  both  in  open  ground  and  in  houses  of  glass  con- 
structed specially  for  that  purpose.  Some  handsome  and 
well-grown  collections  of  bearing  vines  in  pots  were  also 
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8hown  daring  July,  August,  and  September,    The  princi-  ^^.^ 
pal  exhibitions  of  grapes  growing  in  large  pots  were  from— 

M.  £itienne  Salomon,  a  large  grape- grower  of  Tliomery. 

The  School  of  Horticulture  of  Versailles. 

Bose  Gharmeux  and  J.  Margottin,  filsj  from  near  Paris. 

Angoste  Eoy,  of  Paris,  exhibited  60  varieties  of  grapes 
in  plates. 

Antoine  Besson,  of  Marseilles,  230,  including  several 
American  varieties,  among  which  were  Clinton,  Cunning-    Grapes. 
ham,  Delaware,  Jaquez,  and  some  others. 

In  this  collection  were  some  immense  bunches  of  red  and 
white  Malaga  grapes,  also  specimens  of  the  curious  variety 
called  Cornichons,  both  white  and  violet  in  color ;  they  are 
of  a  large  size,  and  in  shape  much  like  a  small  cucumber. 
The  following  six  varieties  were  exhibited,  finely  grown,  in 
pots,  apparently  well  ripened,  on  the  1st  of  July  : 

Black  Hambargli,  Black  Prince,  Foster's  Seedling,  Frankenthal, 
Hamburgh  Dor^,  and  MiU  Hill  Hamburgh. 

The  following  were  among  the  principal  exhibitions  dur- 
ing the  remainder  of  the  season : 


Exhibitions  of 


Black  Alicante. 

Black  Moflcat. 

BlsQo  de  Courtillier 

Bondales. 

Bowood  Muscat. 

Cannon  HaU  Muscat. 

Chaaselas  Blanc. 

Cfaasselas  Blanc  de  Thomery. 

Cbaflselas  Dor^. 

Chasaelas  de  Montapban. 

Chosselas  Bose. 

Chaaselas  Bose  Boyal. 

Chavonst. 

Comichou  Blanc. 

I>iamant  Stranbe. 

Duo  de  Magenta. 

G^n^ral  de  Marmora. 

Qolden  Hamburgh. 

Gromier. 

Gros  Oonlard. 

Grosse  Perle. 

Hative  66ne. 

Lady  Downes. 

Madeleine  Blanche  Boyale.  . 

Madeleine  Pr^coce. 

Madresfield  Court  Muscat. 

Malingre. 

Marbais. 


Mascara. 

Muscat  of  Alexandria. 

Muscat  d'Astrakan. 

MoriUon  du  Luxembourg 

Muscat  Noir. 

Muscat  St.  Laurent.' 

Mrd.  Pince's  Black. 

Mrs.  Pincers  Muscat. 

Nivette  Blanche. 

Noir  Hatif  Marseille. 

Pearson's  Golden  Queen. 

Pr^coce  Malingre. 

Pr^coco  de  Saumur 

Beyeliotte. 

Bibier. 

Bonsord. 

Bose  Chasselas. 

Bose  dn  Boussillon. 

Boumania. 

Boyal  Ascot. 

Boyal  Madeleine. 

Boyal  Vineyard. 

St.  Albans. 

St.  Marie. 

Tohaous. 

Trebbiano. 

West's  St.  Peter'Si 

White  Tokay. 


The  vines  in  pots  were  trained  mostly  in  spiral  forms, 
and  seemed  very  productive  and  well  ripened.    Pigs,  24-26 


Tinea  in  pots. 
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^^bitiau  Dfgfaow  some  of  tbe  moat  fi-equeut  stylea  of  growing  and 
trsiDing  in  pots.    That  shown  m  Fig  24  has  a  single  coil  of 


Tinninpaia.  th©  main  brouch,  from  which  apnght-bearing  slioots  are 
trained  to  stakes  aronud  tbe  circamference  of  the  pot;  tbe 
second  and  third,  different  modes  of  training  the  main 
SpinitniDins.  brauch  in  spiral  form,  from  which  fruit  spurs  were  allowed 
to  grow  aloug  the  entire  length  There  were  also  appli- 
ances for  keeping  grapes  tresh  for  some  time  after  being 
cut  Irom  the_  vines.  They  were  usuall;  of  circular  form, 
arranged  so  as  to  accommodate  as  many  clusters  as  possible 
in  circular  rows,  one  above  the  other,  each  cluster  eat  with 
a  piece  of  the  branch  6"  long  below,  which  was  inserted 
in  a  tube  filled  with  water.  These  tubes  ware  arranged  in  a 
fi^me-work  just  far  enough  apart  to  keep  the  clusters  of 
grapes  from  touching,  and  I  saw  grapes  kept  looking  fresh 
for  several  weeks,  by  this  method. 
Qnpe  giMMa.  The  accompanying  drawing  (Fig.  27)  will  give  an  idea  of 
the  manner  of  cutting  the  grapes,  and  of  placing  them  in 
the  tubes.  Tbe  frame-work  holding  the  tnbes 
may  be  made  of  any  convenient  form.  A  sim- 
ilar method  of  keeping  roses  for  exhibition 
seemed  very  effective  and  useful.  A  long  tin 
Fig,  277— Grape  cylinder  (Fig.  28),  with  upright  small  tubes 
gian.  into  which  the  stems  of  roses  or  other  cut 
flowers  were  insert'ed,  the  whole  being  filled  with  water, 
kept  them  fresh  for  some  time. 
iwcrfiiuaM-  -^  succession  of  these  cylinders  upon  an  inclined  apright 
frame,  when  filled  with  different  varieties  of  roses,  had  a 
very  good  effect,  and  afforded  an  excellent  opportnnity  fbr 
observation  and  comparison  of  the  kinds  exhibited. 
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A.  plain,  amall  greenhouse  (Fig.  29),  liy  wide  and  about  ' 
45*  loDg,  with  &axaes  and  aash  of  iron,  stood  near  the  borti- 


Fig.  S6. — TMbefoT  ditpla^ng  and  prtterving  cvtfiowera. 

al  buildings  la  the  Expositioii  grounds.  All  th 
both  upper  and  lower,  were  hinged,  and  any  or  all  conid  be' 
opened  more  or  less  for  ventilation,  or  other  purposes,  as 
occasion  might  require.  The  bouse  was  used  for  a  cold- 
vinery  by  Mr.  £tieune  Salomon,  of  Thomery,  and  was  filled 


FlQ.  29.— SnwH  jrwuioiue  iDit\  ironframe. 

with  various  sorts  of  grape  vines  closely  plauted,  about  3'  coiii»i 
apart,  in  borders  3'  wide,  filled  to  the  level  of  tlie  stoue  cop- 
iug  which  surmounted  the  brick-work  which  formed  the 
fouQdation  of  the  house.  These  vines,  30  in  number,  were 
3  years  old,  and  were  planted  in  this  house  in  March.  They 
were  all  bearing  handsomely  from  7  to  10  clusters  each,and 


WUth  U',  holgbt  S'. 
Pia.  30. — Small  grtmlunue  ;  wooden  fratntt  and  uuh. 

vere  well  advanced  towards  maturity  July  25  following. 
A  row  of  younger  vines,  not  in  bearing,  were  planted  in 
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^^jj^'^^otjen  air  along  oae  side  of  this  hoose,  trained  apoa  a  low 
wire  trellis.    They  did  not  present  as  healthy  an  appearance 
as  the  vines  under  glass,  and 
reqnired  the  application  of 
sulphur  several  times  dur- 
ing the  season  as  a  protec- 
tion from  oidium,  or  mildew 
of  the  foliage. 
■i       The  greenhouse  Figure  29, 
•I  was  oue  of  the  cheapest  and 
S  aimplestonthegroiindsjbut 
I  beingbiiiltofiron,gla6S,aQd 
■-1  stone  would  be  very  durable. 
I  Another,  somewhat   larger, 
•^  bat  of  similar  constractiou, 
^  built  of  wood,  seemed  desi- 
I   rable    when    efficiency  and 
5   economy    were   considered. 
-^  In  this  house  (Fig.  30)  only 
I   the  lower  sashes  were  mov- 
-I   able,  upper  ventilation  be- 
I  ing  accomplished  by  small 
^  movable  sashes  at  the  top. 
'S   These  houses  could  be  used 
:|   with  or  without  heating  ap- 
I.   paratns,  and  made  of  any 
^   desired  length. 
,"      Besides   these    compara- 
tively   cheap    and    simple 
green -houses,    there    were 
many  others  very  expensive 
and  elitborate,  some  circular, 
dome-shaped  structures,  and 
other  fanciful  shapes,  of  iron 
and  glass,  very  ornamental,  but  practically  no  more  valu- 
able than  the  more  simple  and  less  expensive  forms.    Fig. 
31  represents  one  of  those 
<r~-^  structures  which  was  on  ex- 

IhibitJou  among  others  much 
more  ornate. 
Fig.  32  represents  a  small 
lean-to  gIafl.sHtrnctnre,suited 
for  side  walls  or  similar  situ- 
Fio.  32.— L«aa-ta  or  »id»-viaU  greeit- atioufi ;    Fig.  33,  a    liot-bed 
*»*»«■  frame,  with  light  iron  sash, 

which  seemed  very  convenient  and  durable.    Fig.  34  is  an 
ornamental  greenhouse,  by  M.  MichAux.    The  central  pavil- 
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Hot-bedfhkine. 


ion  is  square,  with  rounded  comers,  25'  square,  22'  high ;      n?^'*™*^!** 
the  two  ends  each  6(K  long,  IT  wide,  12'  high.     Divided  S*. 

inside  into  three  eompaitments, 
to  accommodate  diiierent  varie- 
ties of  plants.  A  graceful  and 
elegant  structure.      A    small 

model   (Fig.  35)    was   exhibited     Fiq.  ^.—Hot-bed ;  iron  aask. 

to  illustrate  the  advantages  of  curved  glass  for  the  upper 
portion  of  glass  structures,  in  preventing  injury  by  the 
action  of  rainfall  upon  the  putty  used  for  glazing.  The 
sash  were  made  of  iron,  the  glass  bedded  in  putty,  with  the 
curved  side  downward.  In  some  cases,  the  putty  was  painted 
with  white-lead  paint,  extending  in  a  narrow  line  down  upon 
the  edges  of  the  glass,  and  then  covered  entirely  with  strips 
of  tin-foil,  the  white  le^id  causing  it  to  adhere  very  closely, 
and  to  make  the  glazing  quite  water-tight.  The  curved 
form  of  the  glass  would  cause  the  rain  to  run  away  from  the 
sash-bars  and  to  the  center  of  the  panes,  thus  greatly  less- 
ening the  effects  of  moisture  upon  the  putty,  and  rendering 
the  structure  much  more  lasting  and  durable. 


Curved  i^Uma 
sash  for  hot-beds. 


Argenteuil 
grapes. 


Fio.  35. — Curved-gloM  8a$hfor  hot-beds. 

In  addition  to  the  grapes  heretofore  mentioned,  the  most 
of  which  were  grown  under  glass  and  upon  protected  walls, 
there  were  exhibited,  the  middle  of  September,  a  collection 
of  the  small  black,  white,  and  red  vineyard  grapes  from  the 
region  of  Argenteuil,  from  which  the  wines  of  that  section 
are  made.  Gamay  Eonge  is  a  small  red  grape  about  the  "Oamay 
size  of  the  Delaware  grape,  and  in  appearance  much  like  it. 
Gamay  Noir  is  black,  and  in  size  and  general  appearance 
like  the  Clinton.  Gouait  Blanc  and  Meillet  Vert  are  both 
li^ht-colored  grapes,  about  the  size  of  Martha.  The  Ga- 
may Noir  makes  the  red  wine  of  Argenteuil.  They  were 
all  rather  acid  to  the  taste  and  appeared  hardly  ripe.  In 
character  and  flavor  they  resembled  the  Alvey,  more  than 
any  other  American  variety. 

Some  very  handsome  collections  of  fruits  were  brought  Italian  fruua. 
from  Italy,  principally  from  Turin  and  from  Rome.  There 
were  very  fine  oranges,  lemons,  and  figs,  peaches,  apricots, 
and  fine  plums;  almonds,  apples,  and  pears  were  on  the  ex- 
hibition tables  on  the  Ist  of  July.  On  the  15th  of  August, 
besides  immense  oranges  and  lemons,  there  were  fine 
quinces  and  medlars,  12  varieties  of  grapes,  melons,  apples, 
pears,  and  figs. 
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A  small  collection  of  apples  and  pears,  about  a  dozen 
inds  of  each,  not  named,  were  e; 
brought  from  Yictoria«  Australia. 


Ilxbibitions  oi 
fruits. 


kinds  of  each,  not  named,  were  exhibited  in  fair  condition,        Au«traiiaD 


fmito. 


Figs. 

Figs  are  quite  extensively  grown  in  the  vicinity  of  Paris, 
and  collections  of  the  fresh  fruit  were  exhibited  throughout 
the  season,  both  growing  in  large  pots  and  boxes  and  upon 
cut  branches ;  also  in  baskets.  They  are  cultivated  success- 
fully in  open  air  by  planting  the  trees  in  a  sloping  position, 
so  that  they  can  be  bent  down  and  fastened  to  the  ground  and 
covered  with  earth  during  winter ;  a  plan  adopted  long  since 
by  General  Worthington,  at  Chillicothe,  Ohio.  The  trees 
are  kept  rather  low,  and  the  pruning  and  training  is  always 
with  reference  to  this  winter  covering  for  protection.  Some- 
times two  trees  are  planted  together,  sloping  different  ways, 
and  sometimes  they  are  trained  in  four  sections,  appearing 
in  the  form  of  a  cross  when  covered  for  winter.  A  shallow 
trench  is  usually  cut  from  the  base  of  the  tree  in  the  direc- 
tion it  is  to  be  laid  down,  the  branches  tied  in  a  bundle  and 
bent  down  into  the  trench;  a  little  mound  of  earth  covers 
all  safely  during  winter,  and  is  removed  early  in  spring. 
This  mode  of  culture  would  doubtless  succeed  in  the  Middle 
and  Southern  States  of  the  Union.  The  varieties  which  seem 
most  approved  are  a  dark  purple  named  Yiolette  Dauphin 
and  a  light  yellowish-green  sort  called  Blanche  d'Argenteuil. 
Both  these  sorts  were  large  and  handsome,  and  they  also 
appeared  to  be  very  prolific. 

Raspberries. 

Raspberries  were  exhibited  in  moderate  quantity,  the 
middle  of  July.  Of  those  shown.  Hornet  and  Pilatre  were 
large  and  handsome,  the  best  of  all.  Blanche  Ordinaire 
was  also  noticeably  good ;  Souchette,  Fastolff,  and  Gam- 
bon,  medium;  Belle  de  Foutenay,  inferior. 

Currants. 

In  a  collection  of  currants  exhibited  the  Cherry  currant 
was  the  largest  and  handsomest  red;  Imp6riale  Blanche 
the  finest  white  variety.  Blanche  de  Hollande,  another 
white  sort,  was  also  very  good. 

Models  of  fruits. 

Very  large  and  interesting  exhibits  of  models  of  the 
fruits  of  France  were  made  by  the  "  8oci4t6  Oentrale  WHor- 
25  P  H ^VOL  6 


Fig». 


RMpberries. 


Currants. 


fruito. 


Models  of 
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fmiS**'***'*'**  ""^ticulture  de  la  Seine  InfSrieure^  and  the  ^^SooiiU  Cewtrale 

d^Horticulture  de  France.^  These  fraits  were  remarkably 
well  executed,  in  natural  colors,  and  were  careMly  clasBifled 
as  to  th  'ir  uses  as  well  as  time  of  ripening,  and  conveniently 
arranged  and  labeled  upon  shelves  in  glass  cases  along  one 
Models  of  ®^^®  ^^  ^®  horticultural  building.    There  were  of  pears  for 

Amite.  the  table,  426  varieties,  season  from  July  to  March ;  34 

new  varieties  of  promise  obtained  trom  seed  by  members  of 
the  societies;  and  85  sorts  of  pears  for  cooking.  Of  table 
apples,  238;  cider  apples,  425;  and  of  new  varieties,  6. 
The  cider  apples  had  been  nearly  all  analyzed,  named,  and 
labeled  with  a  card  to  each,  giving  its  prominent  character- 
.  istics.    I  copied  one  as  a  sx)ecimen: 

(xirard, — Fruit  sweety  Tory  good ;  cider  agreeable ;  ripe  for  press,  1st 
to  15th  of  October;  juice  bigh-colored,  perfomed;  density,  1075;  al- 
cohol, 10  per  cent. ;  alcoholizable  sugar,  175  gr.  per  kilo. ;  tanniny 
2.754.    Tree  very  fertile,  but  not  disposed  to  overbear. 

There  were  also  36  models  of  new  varieties  of  cider  apples 

not  yet  analyzed,  19  varieties  of  peaches,  7  of  apricots,  40 

of  cherries,  32  of  plums,  and  2  of  quinces. 

Models  of    There  was  also  in  the  United  States  department,  under 

American  fruits,  ^jjapg^  ^f  1)^.  McMurtric,  a  large  collection  of  handsomely 

modeled  fruits,  principaUy  of  apples  and  pears,  from  the 
a^JSSJS"*  "''Department  of  Agriculture  of  the  United  States,  which  at- 
tracted much  attention,  and  created  considerable  interest 
and  inquiiy  among  fruit-growers  about  the  apples  grown 
in  America. 

Exhibitions  of  VEGETABLES, 

^vegetables. 

In  connection  with  the  exhibitions  of  fruits,  and  in  the 
same  buildings,  semi-monthly  exhibitions  of  vegetables  were 
also  made,  and  although,  as  a  rule,  the  exhibits  were  not 
very  large,  they  were  generally  excellent  in  quality,  the 
specimens  well  grown,  and  apparently  the  best  of  their 
kind.  Especially  commendable  were  the  large  displays  of 
asparagus,  salad  plants  of  various  kinds,  cauliflowers,  cab- 
bages, radishes,  etc.,  showing  great  care  and  skill  on  the 
part  of  the  French  gardeners.  . 


AgpaiBf^oB. 


Asparagus, 

The  growth  and  culture  of  asparagus  is  regarded  by  the 
French  people  as  among  the  most  imi)ortant  of  their  horti- 
cultural industries,  and  during  the  early  part  of  the  season 
no  vegetable  is  more  abundant  in  their  markets,  green- 
grocers' shops,  or  in  the  carts  of  vegetable  venders  upon 
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the  streets.  It  is  not  less  remarkable  for  extraordinary  size  ^  ^^^i**^*^^*  ^ 
and  quality  than  for  quantity.  Specimen  stalks  were  Asparagns. 
brought  into  the  Exposition,  perfectly  blanched,  9''  to  IC  Large  sIto. 
long  and  6"  in  circumference.  This,  of  course,  was  excep- 
tionally large,  but  there  were  plenty  of  bunches  in  the 
markets  the  stalks  of  which  would  average  V  in  diameter 
or  3"  in  circumference.  They  claim  to  have  two  or  three  varieties. 
distinct  varieties,  among  which  the  Early  Argenteuil  and 
the  Late  Argenteuil  are  considered  the  best  for  general  use. 
Large  portions  of  ground  are  given  up  to  the  asparagus  beds 
in  the  neighborhood  of  Paris  and  Fonta.inebleau.  It  is  also 
grown  as  a  supplementary  crop  between  the  rows  of  vines  in?°^®  **'  ^^^' 
in  vineyards.  For  winter  use  it  is  forced  in  hot-beds  or  in 
glass  structures  heated  with  hot- water  pipes.  In  open-air 
culture,  the  roots  are  planted  in  trenches  about  9''  below  the 
surface ;  these  trenches  are  filled  with  manure  and  rich  fine 
earth,  in  successive  years,  as  the  roots  and  plants  increase 
in  size  and  strength,  and  when  the  beds  are  fully  established 
the  crowns  of  the  plants  are  8''  or  9"  below  the  surface  of 
the  ground.  The  asparagus  is  always  cut  6''  or  8''  under 
ground,  and  when  the  tips  are  about  1"  above  the  surface,  and 
the  more  perfectly  the  stalks  are  blanched  the  more  highly  it 
is  esteemed.  Small  and  green  asparagus  is  regarded  as 
very  inferior,  and  only  sells  at  a  low  price,  and  is  used 
principally  in  soups.  Something  may  be  due  to  improved 
varieties,  but  the  principal  reason  for  the  extraordinary  size 
and  excellence  of  the  French  asparagus  will  be  found  in 
skillful  culture,  giving  the  plants  plenty  of  room,  and  an 
annual  dressing  of  rich  compost. 


Cauliflowers. 

Cauliflowers  of  great  excellence  were  also  exhibited  in 
considerable  quantities  during  the  season.  On  the  15th  of 
June,  very  fine  large  heads  of  Early  Paris,  Half-early  Paris, 
and  Le  Kormand  cauliflowers  were  on  the  tables,  from  seed 
sown  in  January.  Another  variety,  named  Salomon,  with 
very  large,  white,  and  compact  heads,  was  exhibited  July  1. 
This  is  another  vegetable  which  is  largely  grown  and  used 
by  the  French  people,  and  with  which  the  markets  were 
abundantly  supplied.  The  varieties  named  above  are  among 
the  best. 

Cabbages, 

Cabbages  were  exhibited  in  greater  variety.  Of  early 
kinds,  or  those  exhibited  July  1,  Petite  Hative  Erfurt  and 


Cauliflowcn. 


Cabbages. 
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vegetobieii^"*  ®'Gros  Tanlif  seemed  the  finest.    Cobiis  du  Bonhomme  was 

also  a  large,  round-headed,  solid  variety.  Choux  de  Milan, 
an  enormous  Savoy  or  wrinkled  cabbage,  was  shown  Au- 
gust 15. 

Lettuce. 


Lettnoe. 


Lettuce,  the  great  salad  plant  of  the  French  gardens,  ap- 
peared also  in  considerable  variety  and  of  remarkable  ex- 
cellence throughout  the  season.  This  is  said  to  be  never 
absent  from  the  French  markets,  and  extraordinary  means 
are  used  to  have  it  in  perfection  at  all  seasons.  By  succes- 
sive  plantings  of  varieties  adapted  to  the  season,  and  the 
use  of  hot-beds  and  bell-glasses,  fine  lettuce  is  produced  by 
the  French  gardeners  throughout  the  whole  year.  Of  about 
30  varieties  exhibited,  the  following  appeared  noticeably  the 
best: 


Bloudo  de  Versailles. 

Choa  de  Naples. 

Friser  ii  Couper  (a  curious  variety 

with  friuged  leaves). 
Gros  Blonde  d'fitd. 
Grosse  Blonde  d'Hiver. 
GroBse  Blonde  Poresseuse. 


Grosse  Brnne  Paresseose. 

Grise  Maraicli^re. 

Gros  Normandie. 

Imp<^riale. 

Rouge  d'Hiver. 

Rouge  Pomme  de  Maraich^re. 

Verte  Maraichbro. 


The  variety  most  largely  grown  for  winter  use  is  a  medium- 
Petit  Noir."  sized,  hardy  lettuce,  called  Petit  Noir,  which  has  the  remark- 
able quality  of  growing  best  in  a  closely  confined  atmos- 
phere, in  a  tight  frame,  or  under  a  close  ^^  cloche^  or  large 
bell-glass,  which  is  so  much  used  in  French  gardening. 

Corn-salad,  chicory,  endive,  Swiss  chards,  water-cresses, 
and  other  salad  plants  are  also  used  to  greater  or  less  extent. 


Totatoes. 


Potatoes. 


Several  large  collections  of  potatoes  were  exhibited,  the 

most  of  which  were  of  English  and  French  origin.    Some 

^  American  vari.^j^^^.^,^^  Varieties  wcro  showu,  and  they  certainly  com- 

pared  favorably  with  the  finest  specimens  from  other  coun- 
tries. It  was  noticeable  that  in  every  collection,  however 
•Early  Roce."  small,  the  Early  Eose  was  always  present,  showing  that  it 
is  a  favorite  with  the  French  gcardeners  as  well  as  at  home. 
As  a  rule,  the  English  and  French  varieties  exhibited  were 
small  and  inferior  in  appearance ;  in  this  respect,  far  below 
any  similar  exhibitions  I  have  ever  seen  in  the  United 
States.  Among  those  exhibited  July  1,  were  BrownelPs 
Beauty,  Compton's  Surprise,  Early  Bose,  Early  Vermont, 
and  a  very  handsome  early  forcing  French  variety  named 
Premieres,  an  oblong,  smooth,  white  potato  of  good  size, 
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Printani^re. 
Roi  Aes  Flukes. 
Saucisaon. 
Vanderveer. 
Yaugienne  tardive. 


Fotetoes. 


CaiTots. 


and  one  of  the  finest  in  appearance  of  the  foreign  kinds  ^^^^*Ji^°*  ^ 
exhibited.    At  another  exhibition,  August  15,  in  addition 
to  those  above  named,  appeared : 

Ghardon. 

CoDf6d6rd. 

Early  Peachblow. 

Eureka. 

Farineuse  Rouge. 

Merveilleuse  d^Am^ique. 

All  of  which  were  of  good  size  and  handsome. 

Carrots, 

A  small,  early  variety  of  the  carrot,  called  French  forc- 
ing carrot,  which  is  rarely  seen  in  American  markets,  is 
very  largely  cultivated,  and  appears  in  the  French  markets 
at  all  seasons.  The  roots  are  nearly  round,  and  would  not 
average  more  than  two  inches  iu  diameter.  They  grow 
rapidly,  have  a  very  small,  slender  top  or  leaf  stalk,  and 
can  therefore  be  planted  very  close.  They  are  of  a  light- 
orange  color,  and,  when  cooked,  quite  tender  and  delicate, 
though  of  no  very  decided  flavor;  and  I  should  judge  the 
tsste  of  most  persons  would  require  some  ^^education"  to 
appreciate  it  very  highly. 

ArtieJioJces, 

Globe  artichokes  were  exhibited  in  fourteen  varieties, 
June  15.  This  is  another  vegetable  bat  little  used  in  the 
Unit-ed  States,  but  very  largely  grown  in  France  and  in 
Italy.  The  variety  most  esteemed  in  Paris  is  the  Large 
Green,  or  Laou.  It  is  used  green  as  a  salad  when  the  heads 
are  quite  green ;  also  boiled.  The  young  shoots  are  also 
sometimes  blanched  and  used  as  a  salad.  The  plant  is  a 
perennial,  and  remains  in  good  bearing  condition  four  or 
five  years.  It  is  increased  by  offsets  taken  off  iu  the  spring, 
as  it  cannot  be  depended  upon  to  come  true  from  seed.  It 
is  also  liable  to  be  killed  by  severe  frost,  and  would  there- 
fore not  be  likely  to  succeed  in  the  northern  portions  of  the 
United  States. 

Mushrooms, 

Mushrooms  of  very  superior  quality  were  also  constantly 
on  exhibition,  not  only  from  open-air  culture,  but  from  the 
subterranean  caves  or  galleries  which  underlie  and  traverse 
the  city  of  Paris  and  its  environs  for  many  miles  in  all  di-  i^^^^^^^ 
rections.  These  galleries,  of  which  the  so-called  Catacombs 
are  a  portion,  have  been  formed  in  years  past  by  quarrying 


Artichokes. 


Mnthrooms. 
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vegetables*"*  ®'the  stone  of  which  the  city  is  built.  This  stone,  which  lies 
beneath  this  whole  region  at  30'  to  6(K  deep,  is  a  soft,  light- 
colored  limestone,  easily  cut,  bat  hardening  by  exposure  to 
the  air,  and  has  been  taken  out  and  brought  to  the  surface 
through  large  circular  wells  or  shafts  8'  or  1(K  in  diameter. 
MuehroomB.  ^^  the  bottom  of  thcsc  shafts  are  large  chambers,  fl:t)m 
which  radiate  galleries  in  various  directions,  often  commu- 
nicating with  other  chambers  and  shafts  at  greater  or  less 

gaUeriMk"^**"^"  distances,  forming  a  lab^Tiuthine  network  underneath  the 

whole  neighborhood.  These  galleries  vary  greatly  in  their 
dimensions  from  5'  or  6',  to  20'  or  more  in  widUi,  and  in 
height  from  6',  to  15'  or  20'.  The  wider  portions  of  the 
galleries  and  chambers  are  supported  by  stx)ne  pillars,  and 
the  passages  protected  on  each  side  by  stone  walls,  some- 
times laid  dry  and  sometimes  in  solid  masonry  laid  in  ce- 
ment and  arched  overhead.  It  is  in  these  underground 
galleries  and  chambers  that  the  principal  x>ortion  of  the 
mushrooms  used  by  the  city  of  Paris  are  grown,  and  in 
Entrance  most  of  them  the  only  entrances  are  through  the  circular 
shafts  above  mentioned,  and  through  which  all  the  material 
for  miles  and  miles  in  length  of  mushroom-beds  have  to  be 
taken  up  and  down  on  rude  ladders,  formed  by  single  x>oles 
bored  through  at  regular  Intervals  and  furnished  with  sticks 
for  support  in  climbing  or  descent.  In  some  cases,  there  are 
entrances  to  these  galleries  from  excavated  quarries,  which 
are  much  more  convenient  and  greatly  diminish  the  labor. 

^Mode  of  grow-  The  mushroouis  are  grown  in  long,  parallel  beds  of  partially 
decomposed  stable-manure,  about  20"  wide  at  the  base  and 
18"  high,  sloping  at  the  sides  and  quite  narrow  at  the  top. 
These  beds  are  quite  close,  allowing  only  a  narrow  path 
between,  and  a  sloping  bed  is  also  formed  on  each  side 
against  the  walls.  All  are  covered  with  about  1"  only  of 
light,  sandy  soil,  formed  principally  from  the  ddbris  of  the 
quarries.  And  here,  in  these  dark  caverns,  where  no  ray 
of  light  ever  penetrates,  except  the  feeble  rays  fix)m  the 
lamps  of  the  workmen,  the  labor  of  mushroom-growing  is 
going  on,  night  and  day,  the  year  round.  Kew  beds  are 
formed  at  intervals  to  keep  up  a  constant  succession,  while 
the  spent  material  of  the  old  and  exhausted  beds  has  to  be 
as  often  entirely  removed.  In  one  of  these  places  which  I 
visited  there  were  beds  in  every  state  of  development; 
some  with  little  mushrooms  just  starting  and  barely  visi- 
ble, and  from  these  through  all  gradations  to  beds  thickly 
studded  with  large  quantities,  from  1"  to  2"  in  diameter, 
and  ready  for  gathering.  In  passing  through  these  galle- 
ries we  came  to  another  shaft,  with  its  pole-ladder  reaching 
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down  to  a  still  lower  depth,  and  were  told  there  were  other  vo^uSSeJ^  ^ 
galleries  and  mnshroom-beds  at  the  bottom,  cultivated  by 
the  same  proprietor,  who  informea  us  that  he  used  alto-   Muflhrooma. 
gether  about  twelve  miles  in  length  of  these  underground 
galleries  in  growing  mushrooms  for  the  Paris  market*    I 
confess  to  receivin/;  the  statement  of  the  ^Hwelve  miles'' 
with  a  good  deal  of  doubt,  but  some  French  people  who 
were  with  me  did  not  seem  to  regard  it  as  an  improbable 
story.    I  was  informed  there  were  200  or  more  of  these  ^^^^^^J; 
mudiroom-growers  in  different  sections,  in  the  vicinity  of ««» ««iiori©». 
Paris,  and  that  some  of  their  underground  plantations 
yielded  1,000  lbs.  per  day,  valued  from  10  to  20  cents  per 
pound,  according  to  the  quality  and  season.    There  were 
two  varieties  on  the  Exx)osition  tables  and  also  in  the  mar- 
kets, differing  but  little  apparently  except  in  color.    One 
kind  was  very  white,  the  other  a  yellowish-gray  color,  and 
usually  rather  larger  in  size  than  the  white  variety. 

Market  of  the  HaUes  Centrales.  ,  HaUeaCeii- 

At  the  Halles  Centrales,  or  large  central  market  of  Paris,  ^p^^^  maiket 
in  May,  I  found  much  the  same  varieties  of  vegetables  and 
horticultural  productions  as  were  brought  to  the  Exposition 
tables.    In  vegetables.  May  20,  there  were  asparagus  (extra  aai^^SfySf  **" 
fine  and  large),  cauliflowers,  small  early  carrots,  leeks,  cos 
lettuce  (very  large  and  fine),  endive,  small  new  potatoes, 
onions,  cucumbers,  little  green  melons,  peas,  string-beans, 
mushrooms,  tomatoes,  small  early  radishes,  early  cabbages, 
etc     In  fruits  there  were  strawberries,  apples,  cherries,    F^alt•nndou^ 
oranges,  grapes,  apricots,  and  green  almonds.    Cut-flowers  ^^wew. 
were  also  in  considerable  quantity  and  variety.     Large 
bouquets  of  rosebuds,  violets,  mignonette,  sold  for  2  fr.    ^^'^' 
(40  cents) ;  large  strawberries,  25  cents  per  pound.    Sep- 
tember 20, 1  found  some  variations  in  the  vegetable  depart-  tembJ?2o!'°  ^^ 
ment    The  principal  offerings  were  small  asparagus,  fine 
cauUflowers,  cabbages,  chicory,  celery,  carrots,  cucumbers, 
cresses,  Brussels  sprouts,  globe  artichokes  in  great  quan- 
tity, beans  (string  and  shelled),  radishes,  lettuce  in  va-   vegetables, 
riety,  parsley,  onions,  leeks,  potatoes,  egg-plants,  toma- 
toes, peppers,  gherkins,  Swiss  chards,  spinach,  melons, 
squashes,  and  pumpkins — the  latter  usually  cut  and  sold 
in  slices  at  10  centimes  (2  cents)  each.     Apples,  pears,    Fnats. 
peaches,  plums,  and  grapes  were  the  principal  fimits.    In 
flowers,  asters,  carnations,  dahlias,  forget-me-nots,  gladio-    Flowers, 
lus,  heliotroi)es,  mignonette,  orange-blossoms,  pyrethrums, 
roses  and  rosebuds,  and  stocks  in  variety. 
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.  ,  nower-mar.  Flowev  Markets. 

keU  of  PartB. 

The  flower  markets  of  Paris  are  also  very  interesting, 
being  held  every  day  of  the  week  in  some  part  of  the  city, 
except  Sunday,  ax)on  which  day  dog  markets  and  bird  mar- 
kets are  held  instead.  There  is  a  flower  market  on  the 
Qaai  de  la  Cit6,  Eae  Aub^,  near  the  Palace  of  Justice,  on 
Wednesdays  and  Saturdays  5  in  the  Place  de  la  Madeleine, 
near  the  church,  on  Tuesdays  and  Fridays;  and  on  the 
Boulevard  St.  Martin,  near  the  Chateau  d'Eau,  and  also  in 
the  Place  St.  Sulpice,  near  the  church,  on  Mondays  and 
Thursdays.  The  market  in  the  Quai  de  la  Cit6,  on  the  left 
bank  of  the  Seine,  near  the  Hdtel  Dieu,  is  most  conven- 
iently arranged,  and  perhaps  the  most  interesting  of  all 
Under  the  shade  of  rows  of  fine  young  Pawlonia  trees  are 
long,  open,  tent-like  sheds, with  iron  supports  and  zinc  or 
iron  roofs,  under  which,  on  the  market  days,  the  finer  flowers 
are  displayed.  In  addition,  all  the  adjoining  space  on  the 
quai,  in  the  streets^  and  on  the  neighboring  bridge,  Pont  au 
Change,  the  more  common  flowers,  as  well  qa  large  quanti- 
ties of  ornamental  trees  and  shrubs  and  trailing  vines,  with 
their  roots  in  paniers  or  mats,  are  exposed  for  sale.  About 
the  middle  of  July,  I  found  the  following  a<s  the  principal 
kinds  of  flowers  and  plants,  but  in  great  variety  and  quan- 
tities : 

Varioties  OB  Aloes.  Gladiolus. 

Mile,  July  15.  .,       .  r^         X, 

Aloysias.  Gomphreuaa. 

Alternantheras.  Heliotrupes. 

Amaranths.  Hydrangeas. 

Asters.  India-rubber  plants. 

Balsams.  Japan  lUies. 

Begonias,  in  great  variety,  both  Marigolds. 

broad  and  small  leaved.  Morning  glories. 

Cactus.  Oleanders. 

Cannas.  Palms. 

Carnations.  Pelargoniums. 

Chinese  pinks.  Phlox. 

Colcus.  Portulaccas. 

Coxcombs.  Pyrethrums. 

Dahlias.  Roses,  in  every  variety  of  form, 
Eoheverias.  kind,  and  color,  and  in  the  great- 

Ferns,  est  quantities. 

Forget-me-nots.  Snapdragons  (Antirrhinum), 

Fuchsias.  Tropsolums. 

Geraniums,  in  wonderful  variety,  Veronicas. 

of  all  colors,  double  and  single,  Verbenas. 

and  of  rose  and  other  scented  Vincas. 

sorts. 

These  flower  markets  seemed  always  well  attended,  and 
by  all  classes,  young  and  old.    In  every  direction  flowers, 
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plants,  and  shraba  were  borne  away,  the  finer  varieties  t^yketaSpwis™*^ 
liveried  servants  from  the  carriages  of  the  wealthy,  and  the 
more  common  flowers  by  the  laboring  classes — ^men,  women, 
young  girls,  and  often  children  among  the  purchasers. 
Large  masses  of  cut  flowers,  both  in  single  varieties  and  in 
large  and  tastefully  arranged  bouquets,  were  always  present 
at  these  markets,  where  flowers  of  any  kind  could  be  had 
for  ornamental,  decorative,  or  other  purposes. 
The  French  must  be  regarded  as  a  flower-loving  T>eople,      Love  of  flow- 

v^   *       *      /  ^j^    amonix    the 

for  not  only  do  ornamental  flower-beds  appear  everywhere  French  poopi«. 

in  great  profusion   in  their  public  gardens,  parks,  and 

squares,  but  about  their  public  buildings,  fountains,  stat-  in  pu^iio 

nes,  and  at  street-crossings,  wherever  available  space  can 

be  found.    In  private  gardens,  also,  not  only  in  the  places  ^^J***^*®  «'«'■ 

of  the  wealthy,  but  around  the  dwellings  of  the  humblest 

cottager,  the  flower-beds  are  almost  always  present.    And 

also  at  the  country  and  suburban  railway  stations,  there  ^^™^]^*^<|JJJ; 

are  almost  always  handsomely  kept  flower-beds,  and  some-  ^^<>^' 

times  long  ribbon-lines  of  gay  flowers  and  bright-foliaged 

plants  along  the  sides  of  the  railway  track  for  considerable 

distances  near  the  towns. 


The  prominent  and  distinguishing  features  in  French    infinite  pains- 
horticulture  seemed  to  be  almost  infinite  painstaking  and  of  i^nch  gar- 
special  care ;  and  it  really  seemed  as  if  every  tree  and  shrub  ^°"' 
and  plant  in  and  about  the  city  of  Paris  and  in  the  Expo- 
sition grounds  had  some  one  whose  duty  it  was  to  look 
after  and  care  for  its  special  wants  and  requirements.    All 
were  so  nicely  kept  that  a  faded  flower  or  decayed  leaf  was 
rarely  seen.    Even  in  the  grounds  appropriated  to  the  ani- 
mal shows,  one  of  the  first  things  was  the  formation  of  a 
green  lawn,  in  which  were  large  oval  beds  made  gay  and 
attractive  with  brilliant  flowering  plants ;  and  around  the 
indosure,  and  the  exhibitors'  tents,  sheds,  and  buildings 
were  large  plantations  of  ornamental  plants  and  shrubbery. 

MarJcet  Gardens.  ^      Market  gar- 

dens. 

The  market  gardens  about  Paris  are  also  remarkable  for 
careful  culture  and  wonderful  productiveness.    They  are 
generally  small,  containing  from  one  to  three  or  four  acres,  garfSt^  ^?Jith 
and  nearly  all  those  near  the  city  are  surrounded  by  liigli  ft^^ScSo?©" 
atone  walls,  upon  which  are  closely  trained  pean*,  peaches,  v^ontB. 
and  grapes.    Numerous  hot-bed  frames,  sometimes  heated 
by  hot- water  pipes,  and  great  numbers  of  cloches  or  large 
bell-glasses,  are  found  in  all  these  gardens  for  growing  and 
protecting  early  vegetables  and  plants,  and  are  in  constant 
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^  uukat  gM-  uae  from  October  to  May.  The  sasbes  for  many  of  the  frames 
are  of  light  cast  iron,  with  handles  at  the  end,  making  them 


FlO.  36.— Frame  and  belt-glati,  or  cUxAe,  **ed  hg  fMrlKt-gardmert  for  tat- 
adt  and  olktr  young  planlt. 

very  convenient  and  durable.    The  bell-glassea  are  veiy 
large,  16"  to  18"  in  diameter,  and  are  principally  nsed  for 


PlQ.  ?ff. — Back  for  storing  or  Iraiuporting  the  cIooAm. 

growing  lettuce  and  other  salad  plants  for  winter  and  spring 
markets.    They  are  also  very  useful  for  striking  cattings, 


FlO.  38. — Simph/rantd  of  otter  teilJon;  covered  wUk  oiUdpaper  or  mtulin, 
to  protect  from  frotL 

and  for  growing  seedling  plants  in  early  spring.    It  seems 
surprising  that  the  gardeners  can  be  saccessful,  for  near  the 
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city,  in  additioD  to  the  high  coat  of  manure  and  other  fertil-jj^^**"^'«"- 
izers,  they  ate  obliged  to  pay  a  rent  of  $100  to  $125  per  acre    ^''^^'' 


Fig.  39. — .FhiiM,  iHl&pIanfaprofMtedty  •fmU'matli*;. 

per  annmn.    Bat  they  ealtivate  every  inch  of  the  ground, 
and  often  have  two  or  three  crops  planted  on  the  same  area, 


Fio,  to.— Protection  of  ptatili  from  the  ran  in  ramrnw  by  K!reen*or"pail' 
lamoni"  of  ilratc-matlipg. 

which  are  taken  off'  in  snceession.    They  manare  highly,  ^^Cjrefnicniu™ 
plant  closely,  cultivate  perfectly,  water  abandantly,  and 


Fig.  41.— Froteclion  of  rge-ilraa  for  tomaUtet.    A,  cloud  for  the  *igkt;  B, 
open  by  daj/. 

keep  the  gioond  constantly  occupied  both  winter  and  sum- 
mer.   I  was  told  they  managed  to  take  as  many  as  eight 


)6  UNIVEH8AL   EXPOSITION   AT   PABIS,    1878. 

Mwkct  Bu-  BucceBaire  crops  in  a  season,  with  variona  kinda  of  aalada, 
suMSMivB  radisbes,  potatoes,  cauliflowers,  cabbageti,  etc 


Fio.  43. — Ptrmanenl  kol-bed,  heated  bt/  hol-irattr  pipe*. 

Tbe  illustrations  {Figs.  36-48)  itre  from  the  "  Bon  Jardin- 
er,"  and  are  a  few  of  the  appliances  used  by  tlic  French 


0.  43. — Clocha  protecUd  bg  paiUoMOn*  or  $lraa-matting  oetrkaad. 

gardeners  in  their  operations.    Their  uses  will  be  apparent 
without  further  description,  and  will  serve  to  show  the  care- 


FiG.  U. — AiiJuttaJile  prottction  of  ilraw-maiting  for  c!ockc4. 

All  attention  given  to  growing  plants,  and  the  methods  ot 
prot4M:tion  employed  to  insure  success. 
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Figs.  49  aod  SO  represent  a  rery  iDgeuious  and  useful  im- 
plement,  baring  important  advantages  over  the  perforated 


Pig.  45.— Eipolfer  trained  o 

with 

sprinkler.    By  changing  th«  shape  of  the  lip  (Fig.  50), 
or  having  tips  of  different  sizes,  and  increasing  or  diminish- 


Fta.  46. — Double  e»palier  with  vertUal  cordons,  prolected  bg  ttraw-mallitig 

anrl muslin  or  linen clolb. 
ing  the  aperture,  these  water-cans  may  be  adapted  to  all 
tinde  of  work  in  sprinkling  for  the  garden  or  greenhouse. 


FW.  4T.— Sftelfer  /or  apalieri  on        Fig.  iS.—Supporln  of  iron  for  »hd- 
<mU  by  ttrmo-vuMing.  Ur  of  fruit  on  waUt. 
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The  irork  is  done  more  rapidly,  and  the  stream  of  crater  ia 
spread  into  a  wide,  thin  eheeti  folliitg  in  fine  spray  and  al- 
ways uniform,  and   never 
clogging  by  slight  impttii- 
ties  in  the  water,  as  with 
u  the  perforated  uprinklers. 

It  is  the  Invention  of  M. 
Baveueaa,  of  Paris,  and  is 
largely  nsed  by  the  garden- 
ers of  Paris  and  vicinity, 
and  much  approved. 
"^      AmoDg  many  appliances 
"  for  sprinkling  by  hydrant 
pressure,  that  shown  in  Fig. 
Pia.  i9.—WaUHng  can  ^  M.  Saveruau.  51  ^^s  novel  and  attractive. 
Owing  to  Uie  shape  of  the  revolving  pipe,  which  was  rapidly 
moved    by    the    flow    and    dis- 
charge of  the  water  through  the 
^  nozzle,  the  whole  machine  could 
be  made  to  move  in  a  circle,  form- 
PiQ.  50.— Jfowie  of  PrntA  im-  ing  a  radius  the  length  of  the  oon- 

»pn»  ngfloweTtan  pan  .  fop^ju^^  jjy  gijo^  steps  Or  jerks  on 
its  three  legs,  to  the  length  o£  whatever  hose  might  be 
attached. 


Fig.  SV.—Bmol<6i*g  liwn-«prinfckr,  lelf-aciing.   ExUbitfd  Ig  M.  JCarMMH. 
LawB-mowen.  Latcn-vtotcerg. 

Of  several  patterns  of  lawn-mowers  nsed  on  the  Exposi- 
tion grounds,  the  most  effective  and  favorite  machines  ap- 
AmeHwntype.  peared  to  be  those  of  the  style  of  the  Philadelphia  lawn- 
mower,  or  some  modification  of  it)  and  in  the  later  days  of 
the  Exposition  I  saw  no  other  kind  in  use  on  the  lawns. 
^HorOooituT*!     rj^Q  illustrations  of  tools  nsed  in  French  horticaltore, 
**^  shown  in  Fig.  62,  are  from  the  card  of  M.  Borel,  one  of  the 

exhibitors,  and  give  fair  representations  of  a  portion  of  his 
exhibition.  The  gardening  implements  are  all  heavier  than 
those  of  American  manofactnre,  and  appear  clumsy  and 
inferior  by  comparison.  American  gardening  tools  have 
been  introdnoed  to  some  extent  aboat  Paris,  and  I  was  in- 
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formed  were  preferred  to  those  of  French  mamifactiire  on  j|,|,^''rtiCTitn»i 
account  of  their  lightness,  better  shape  and  adaptability, 
better  temper,  and  saperior  Omsh. 


FiQ.  62.— GrMip  <tf^4>rtieiiltural  loob  te  EtpoHHon. 

Street  and  ghade  trees.  ihade  tnea. 

The  planting  and  culture  of  shade  and  ornamental  trees 
u.  the  avennea,  squares,  pnblic  gardens,  and  boulevards,  and 
aloni;  the  quays  upon  the  banks  of  the  Seine  receive  special 
attention,  and  add  greatly  to  the  beauty  and  attractJTeness 
of  the  city  and  its  sorrouadiugs.    The  older  plantations  of 
trees  in  the  Garden  of  the  Tailleries,  the  Garden  of  the  Lnx- 
emboarg,  the  Garden  of  Plants,  the  Champs  £lys^es,  and 
many  other  places,  seem  to  have  been  mostly  of  elms,  plane-  it„d'^;^,^f^. 
trees,  lindens,  and  maples;  but  the  later  plantings,  partic-P'™- 
nlarly  npon  the  avenaes  and  recently-opened  bonlevards,  are 
Dearly  all  of  horse-chestnats  j  the  plane-tree,  or  Western  piue-treei  md 
sycamore,  being  the  favorite  tree  for  the  river  banks,  and 
the  pawlonia  in  many  places  in  the  pnblic  squares  and 
gardens. 

The  horse-chestnnts  are  very  beautiful  in  spring  and  early  '"'™'"''£^" 
Bommer,  shading  the  wfdks  in  double  rows  upon  the  wider 
boDlevards,  and  their  straight,  smooth  tmnks  and  symmet- 
rical heads,  with  spikes  of  abnndant  white  and  pink  bloom 
amid  the  fresh,  green  foliage  in  the  month  of  May,  are  very 
diarmingi 
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Climbers  and 
vines. 


The  ivy. 


shade  to^*  *"^     ^^®  larger-gTOwing  evergreens  are  sparingly  used,  except 

in  the  large  gardens,  where  there  are  some  fine  specimens, 
soqnou  and  among  which  the  8eqm%a  gigantea  and  the  Deodar  cedar 
were  specially  fine  and  luxuriant.  The  smaller  ornamental 
ev-ergreen  shrubs  are,  however,  abundant,  and  in  connection 
with  those  of  deciduous  habit  are  used  in  the  greatest  pro- 
fusion. 

Beautiful  effects  were  produced  in  the  parks  and  gardens 
by  training  upon  the  trunks  of  the  large  trees  trailing  vines 
of  different  varieties  of  clematis,  honeysuckles,  ampelopsis, 
and  ivy.    The  beauty  and  luxuriant  growth  of  the  ivy  in 
and  about  the  city  of  Paris  is  something  wonderful.    It  is 
used  everywhere — in  mixed  borders  and  gardens  5  for  shad- 
ing bowers  and  porches;  training  about  artificial  rock- work 
and  fountains ;  for  covering  walls,  iron  railings,  and  trellises; 
forming  dense  screens  in  many  places,  fresh  and  green,  but 
as  impervious  to  sight  as  stone  walls.    It  is  also  effectively 
used  in  pots  and  boxes  for  interior  decoration,  trained  about 
pillars  and  about  windows,  and  wherever  its  graceful,  trail- 
ing habit  and  charming  freshness  is  desirable. 
Municipal  care     The  watchful  carc  extended  by  the  city  government  over 
trees.  ^*    ^^   ^  the  trccs  withiu  its  limits  is  quite  remarkable.    Each  indi- 
vidual tree  seems  to  be  looked  after  and  all  its  special  needs 
supplied.    If  exposed  to  outside  contact,  it  is  protected  by 
a  circular  shield  of  iron  rods,  studded  with  sharp  points. 
straightening  K  a  young  tree  is  disposcd  to  grow  crookedly,  it  is  bound 
and  pruning.      ^^  ^  straight  and  slender  pole,  running  itfl  whole  length, 

until  its  upright  growth  is  established.  Every  limb  or 
branch  that  grows  irregularly  is  pruned  to  shape.  And 
although  this  pruning  is  sometimes  carried  to  excess,  pro- 
ducing the  topiary  monstrosities  at  A^ersailles  and  other 

places,  by  shearing  evergreens  and 
other  trees  into  distorted  and  unnat- 
ural shapes,  in  other  cases  it  is  only 
used  to  direct  the  growth  of  trees 
to  the  most  perfect  development  in 
their  characteristic  forms,  and  must 
then  be  most  highly  commended. 

In  the  asphalt  pavements  along 

the  boulevards,  where  thousands  of 

Fio.    53.— Open-work    iron  trees  are  planted,  each  tree  is  sur- 

grating,  in  four  «<'cffon«,  rounded  at  its  base  by  a  circular 

around  trees  in  asphalt  pat  e-i^^^  grating,  6'  or  more  hi  diameter, 

ment  in  Paris.  1.       a*     1  j.     ^-  ^     1      ^i. 

to  afford  access  to  tno  roots  by  the 
air  and  the  rain,  or  for  artificial  watering  if  required.  These 
gratings  (Fig.  53)  are  of  ornamental  iron-work,  cast  in  four 


Giating  in 
pavement. 
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sections,  with  an  inner  circle  large  enougb  to  accomnio<late^j^^«»*  *^^ 
tbe  trunk  of  the  tree  wlieu  it  attains  a  growth  of  a  foot  or 
more  in  diameter;  and,  being  in 
sections,  are  easilyremovable  when 
it  may  be  desired.  Wherever 
building  was  going  on,  or  any  re- 
pairs, whereby  the  safety  of  the 
trees  upon  the  streets  would  be 
endangered,  circular  stone  walls, 

18"  high,  were  solidly  built  in  ce-  ^ 

meot  on  the  outer  circle  of  the  iron  ""H  pioteotion. 

gratings  encircling  all  the  trees  in 
the  vicinity  (Fig,  54). 

The  immense  quitntities  of  trees, 
shrubs,  and  flowering  plants  re- 
quired for  the  ornamentation   ofpia,  U.—3U»i«  wall   around 
the  city  nre  produced  in  extensive    yoimg  tree  in  pavtmeM  for 
propagating  bouses,  gardens,  and     '"»P'»-<"-* prot^'to". 
nurseries  under  the  care  and  direction  of  the  government.       rropigatinfc 
In  these  establishments  are  produced  the  trees  and  plants  in  '"™"^*^ 
almost  endless  variety  for  the  boulevards,  parks,  sqoares, 
and  gardens. 

The  Jardin  FUfurute  is  a  very  large  establishment,  where  jariu»  Fimr- 
the  principal  portion  of  the  flowering  plants  for  the  use  of""" 
the  city  are  produced,  situated  at  the  end  of  tbe  Avenue 
d'Eylan,  and  quite  near  the  Port  de  la  Muette,  lea<ling  to  the 
great  promenade  of  the  Bois  de  Boulogne.  It  is  furnished 
with  numerous  and  expensive  glass  structures  and  all  the 
appliances  for  the  most  extensive  production  and  care  of 
plants  of  all  kinds  used  for  decorative  purposes, 

The  principal  nursery  for  trees  for  street  planting  is  near   NuraerrofNc^ 
Nogent-sur  Marne,  where  something  like  50  acres  are  de-       ""^     "*"' 
voted  to  this  purpose  alone-    There  are  other  nurseries  where 
hardy  shrubs  and  flowers  are  produced  in  immense  quanti- 
ties for  public  use,  tbe  most  extensive  of  which  are  in  tbe 
Bois  de  Boulogne  and  the  Bois  de  Vincennes. 

The  Champs  ElystSes,  the  great  central  jtnblic  ganlen  and  rte^*™**"  ''^ 
avenue  of  the  city  of  Paris,  is  also  a  principal  promenade  and 
drive  in  connection  with  the  Avenue  du  Bois  de  Boulogne, 
which  leads  Irom  the  termination  of  the  avenue  of  the 
Champs  filys^es  at  the  Arc  de  Triomphe  to  the  celebrated 
Bois  de  Boulogne,  the  most  charming  of  all  the  parks  andj^^^  ''''  ^*"' 
garden»  in  the  neighborhood  of  tbe  city,  and  most  fi^quented 
by  its  inhabitants. 

The  garden  of  the  Champs  filys^s,  which  extends  from 
the  Place  de  la  Concorde  to  the  Bond  Point,  near  the  Ave- 
26  P  E VOL  5 
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Cha^s^raAea  "^^^  <l'Antin  and  Avenue  Matignon,  a  distance  of  over  2,000 
feet,  with  au  average  width  of  about  1,200  feet,  contains  much 
thfit  is  interesting  in  the  way  of  fountains,  ornamental  flower- 
beds, handsome  shrubs,  smooth  grass  plats,  and  flne  trees, 
both  deciduous  and  evergreen.  In  addition  to  fine  speci- 
mens of  magnolias,  conifers,  and  other  trees,  there  are 
masses,  belts,  and  clumps  of  rhododendrons,  hollies,  azaleas, 
euonymus,  and  other  choice  shrubs  in  great  profusion,  and 
all  kept  in  the  highest  state  of  cultivation. 
Avenue  of  the     The  Avcuue  du  Bois  de  Boulogne,  before  mentioned,  is 

Bois     do     Bou*  07  7 

logne.  also  one  of  the  largest  and  most  remarkable,  as  well  as  one 

of  the  most  beautiful,  about  the  city.  It  is  about  three- 
fourths  of  a  mile  long  and  near  400  feet  in  width,  containing 
a  wide,  central  road,  with  charming  grass  plats  and  oma- 
menta.1  beds,  gay  with  shrubs,  flowers,  and  pleasant  walks 
on  either  side  for  the  whole  distance.  The  Bois  de  Boulogne 
TheBoia.  coutains  2,250  acres,  and  is  beautifully  diversified  with 
charming  woods,  lakes,  cascades,  rustic  bridges,  and 
every  variety  of  artistic,  Qrnamental  planting  of  trees, 
shrubs,  and  flowers.  It  is  also  traversed  in  all  directions 
by  well-kept  drives  and  walks,  which  are,  in  pleasant 
weather,  constantly  occupied  by  the  pleasure-loving  inhabi- 
tants, both  in  carriages  and  on  foot. 

The  elms  and  most  of  the  forest  trees  in  the  Bois  de  Bou- 
logne, and  especially  those  in  the  Garden  of  the  Tuilleries, 
which  were  fresh  and  beautiful  in  the  spring  and  early  sum- 
mer, turned  brown  and  lost  much  of  their  foliage  in  August. 
In  many  parts  of  the  city  this  was  quite  noticeable,  not  only 
with  the  elms,  but  to  some  extent  with  the  horse-chestnuts 
also.  The  plane-trees,  which  seemed  the  same  as  our  Ameri- 
can sycamore,  and  the  pawlonias  retained  their  freshness 
and  foliage  much  better. 

Exhibition  ot  Exhibition  at  Versailles, 

Veraaillca, 

In  addition  to  the  horticultural  exhibitions  upon  the  Ex- 
position grounds,  a  large  exhibition  of  an  international  char- 
trcoaT  McPvege-  actcr  was  made  at  Versailles  about  the  middle  of  August, 

to  which  the  English  gardeners  about  London  contributed 
largely,  bringing  many  choice  specimens  of  rare  plants  from 
their  greenhouses,  which,  with  the  large  collection  of  the 
more  common  and  hardy  plants,  and  a  large  display  of 
seasonable  fruits,  trees,  and  vegetables,  made  an  attractive 
and  interesting  show.  Among  the  more  common  flowers 
were  very  flue  collections  of — 

Asters,  in  great  variety  of  style  and  color,  very  full  and  largo  and 
weU  grown. 
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Bej^onias,  in  great  variety,  both  largo  and  small  leaved,  inclading  a      Exhibition  at 
remarkable  collection  of  double-flowering  kinds,  some  resembling  the 
donble-flowered  pomegranate. 

Caladiums  of  varions  sorts,  very  ornamental  in  foliage. 

Colens,  many  kinds  in  great  variety,  some   very  rich  in  color  and    Flowers, 
variegation. 

Dahlias,  in  large  quantity  and  great  variety  of  size  and  color. 

Fuchsias,  in  charming  variety,  some  trained  in  tree  form  10'  high. 

Gladiolus,  geraniums,  and  gloxinias,  in  great  quantities  and  almost 
endless  variety. 

Heliotropes,  fine  specimens.  Of  to  8'  high. 

Petunias,  some  very  fine  variegated  double  and  single  varieties, 
quite  attractive. 

Verbenas  and  zinnias  and  other  bedding  plants  were  also  shown  in 
great  perfection. 

Some  remarkably  fine  specimens  of  ferns  were  shown,    ^enw. 
Among  the  adianturas,  Farleyense  was  quite  conspicuous ; 
also  some  fine  aspidiums,  davallias,  gymnogrammas  of  va- 
riegated sorts,  nepholepis,  etc.,  very  beautiful. 

In  stove  or  hot-house  plants,  orchids,  palms,  etc.,  the         Hot-houte 
show  was  very  fine,  but  space  will  not  permit  special  men- 
tion, except  of  a  few  of  the  most  remarkable  specimens, 
among  which  were  finely  grown — 

Anthuriums.  Cissns  discolor. 

Aralias.  Cyrtodiera  fulgida. 

Alsophyllas.  Dendrobinms,  very  fine. 

Crotons.  Bertolonia  Von  Houtteii. 

Dracffinas.  Philodcndrons. 

Cyanophyllums.  Pritchardios,  etc. 

Mr.  Wills,  of  London,  hiid  a  very  fine  collection  of  rare      wiii»' coUeo- 
plants,  handsome  and  well  grown,  among  which  were  very 
fine  specimens  of— 

Agaves.  Cnrcnligo  recnrvata  variegata. 

Anthuriums.  Diplandenia  amabilis  (fine  green- 

Aralia  filicifolio.  house  climbor). 

Artocarpus  Connonii  (bread-fruit  Nepenthes  hybrida,  Phyllamphora, 

tree,  with   handsome    dark-red  Bafflesiana,  and  others, 

leaves).  Phoenix   and  Pritchardia  grandis 

Cocos      Weddelliana      (beautiful  (fine  palms), 

feathery  palm).  Sarracenia  Drnmmondii  and  Dar- 

Crotons  in  splendid  variety,  includ-  Kngtonia. 

ing  Bentonii,  Falcatns,  Johan-  Theophrastns  imperialis. 
uls.  Prince  of  Wales,  Queen  Vic- 
toria, Sunset,  Volutum,  and  oth- 
ers. 

Also  a  splendid  collection  of— 

Orchids.  Odoutoglossums. 

Cattleyas.  Oncidiums. 

Cypripediums.  Soccolabinms. 

DendroblumB.  Tillandsias. 
Nidnlarinms. 

Also,  a  fine  collection  of  rare  ferns. 
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ver»Si«l'*^"  ^     ^^  *^^®  exhibition  of  Mr.  Wills  was  a  remarkable  collec- 
tion of  drac^nas,  of  which — 

Wills'  coUec-  Alba  marginata,  Ignea, 

Berkleyii,  Leopoldii, 

fianscii,  Mfgestica, 

Fredericiiy  Regalis,  and 

Gladstouii,  Willsii. 

were  new  and  specially  fine. 

Also  odontoglossums — ^Alexandre,  Eldorado,  Loddigesii, 
and  Disa  grandiflora. 

Also  a  large  oval  bed  of  gloxinias  in  great  variety. 

ftSoni^  ^®***^     James  Veitch  &  Sons,  of  London,  also  exhibited  remark- 
ably fine  specimens  of  the  following — 

Anthuriums, — Brownii,  Thibantiana,  Veitchii,  and  Warocquiannm. 

Alooasia  Thibautiana. 

Cattleyas, — Dominii,  GigaA,  Hybrida  picta,  Normanii,  and  Veitchii. 

Crinum  Vershafft  Itianum, 

Cj(fpripedittm«.— AshbnrtoniiCy    Calantham,  Eoryandram,  Sedenii,  and 

Stelligerum. 
DendroHum  formosum. 

Epidendrums. — ^Viticella  and  Viticella  major. 
Xepenthes. — AmpuUaria,  Court  ii,  Hybrida  maculata,  Eennedyana,  Rubra 

hybrida,  Sangninea,  Sedenii,  Stewartii,  and  Zelonica. 
Odontoglossums, — ^Alexandrce,  Roesi  majus,  and  tripndians. 
Onddums, — Concolor,  Incorvum,  Lapigeriaalba,PnBtextam,  andStelli- 

gemm. 
Phal€Bno2)sis  grandiflora. 

The  floral  exhibition  was  made  in  a  large  circular  x)avi]- 
ion  and  was  very  tastefully  arranged.  The  above  are  only 
a  few  of  the  more  striking  of  the  great  variety  of  rare 
plants  exhibited. 

i^itoandreg-  There  was  also  an  exhibition  of  fruits  and  vegetables  at 
the  same  time,  principally  from  Prance  and  Italy.  In  the 
French  section  there  were — 

200  plates  of  grapes,  including  some  new  seedlings. 

About  400  plates  of  pears,  generally  well  grown. 

About  100  plates  of  apples,  from  medium  to  poor. 

A  few  specimens  of  very  fine  peaches. 

250  plates  of  potatoes,  mostly  of  English  and  French 
varieties,  small  and  inferior  in  appearance.  A  few  Amer- 
ican sorts,  among  which  Early  Rose,  Eureka,  and  Peerless 
appeared  the  best. 

From  Italy  20  plates  of  grapes,  generally  very  large  and 
handsome.  Among  them  some  very  fine  clusters  of  varie- 
ties named  Bianca  di  Chieri,  Flesolano,  Pribiano,  and  Vir- 
ginia, all  white,  were  remarkable  for  size  and  beauty. 

25  varieties  of  handsome  apples,  large  and  well  grown, 
from  Turin. 
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There  were  also  from  Italy  a  few  fine  specimens  of  plums ;     ^^'''""'  '* 
also  oranges,  lemons,  almonds,  filberts,  and  walaute. 

Fruit  trees  in  great  quantity  were  also  exhibited  in  the    Tnbui  ftnJt 
gronuds,  in  various  styles  of  espalier  and  quenouille,  aud 
other  shapes  of  pruning  aud  trniuing,  both  high  and  low, 
which  were  both  novel  and  interesting. 

A  fine  collection  of  rare  evergreens,  large  and  small ;  many  svergreeiu 
with  variegated  foliage ;  a  very  handsome  display  of  Aurar 
carias.  In  shrubs  and  small  trees  there  were  also  exhibited, 
in  great  viiriety,  aucuba,  arhiitns,  bambusa,  buxus,  coto- uj ■bmiH. 
neaster,  daphne,  eleagnus,  euonymus,  ilex,  iigustrum,  lau- 
rus,  laarocerasus,  oleanders,  osmantlius,  phillyrea,  pboti- 
nia,  pomegranates,  rosmarinus,  viburnum,  etc. 

A  somewhat  novel  screen  or  trellis  for  growing  and  pro- 
tecting grapes  was  exhibited  here,  (Fig.  55),  too  expensive 
for  practical  use  in 

the    United    States,  Qnpe  ircnu. 

but  interesting  as 
ilbistrative  of  the 
extraordinary  care 
given  to  the  produc-  - 

tion  of  fruits  by  the  Fig.  5.\—Ught  trdUs  mth  p!ale»  0/  gltu»,  ex- 
French  gardeners-«-a  hibutdat  Venaiiiea. 

row  of  posts  planted  quite  near,  with  grooves  sawed  at  the 
sides  opposite  each  other  to  receive  glass  plates,  also  a  light 
&ame  above,  with  glass  for  the  protection  of  the  vines  below. 
Vines  were  planted  on  each  side  of  the  glass.  Auother  simi- 
lar affair  was  exhibited  with  thin  sheets  of  black  slate,  for 
the  radiation  of  additional  heat,  and  to  hasten  the  maturity 
of  grapes,  planted  only  on  the  side  facing  the  sun. 

GRAPE  CULTURE.  Or»pe  onlturo. 

In  the  neighborhood  of  Taris,  the  larger  portion  of  the  NeiirP»rii, 
grapes  are  grown  for  table  use,  and  are  either  grown  under  a^Jij^'"'""' 
glass  or  upon  walls.  A  few  varieties  are  grown  in  open 
vineyard  culture — early  ripening  kinds,  white  and  black, 
and  of  small  sizCi  not  larger  in  bunch  and  berry,  under  or- 
dinary culture,  than  the  Delaware  or  Clinton.  But  grape- 
growing  in  the  neighborhood  of  Paris  did  not  impress  me 
as  being  less  difficult  than  at  borne,  and,  except  that  their 
wint*«rs  are  less  severe,  I  do  not  think  they  have  equal  ad- 
vantages for  soccess  with  the  grape-growers  in  the  State  of 
Ohio.  With  the  same  care  and  cultivation,  I  believe  we 
coald  grow  even  the  same  varieties  with  equal  success.  A 
very  large  collection  of  grapes  from  all  quartersof  the  globe 
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Grape  culture,  was  growing  in  a  trial  viue.vard  at  the  Gardeu  of  Acclima- 
tiou.    A  more  utter  failure  I  never  saw,  iu  tlie  worst  seasoii, 
Fniiuru  of  iboiu  the  Uuited  States.    The  grapes  were  mildewed,  cracked, 
6"S?n  o(''aocu"  and  rotted.     A  jwrfect  buncli  could  not  be  fouud.     Oue  of 
ma  lou.  |.j^^  gardeners  told  me  it  was  caused  by  neglect  to  use  sul- 

phur at  the  i)i-opei'  time,  aud  that  Lie  thought  it  migbt  Lave 
beeu  preveuted. 
wrtMo™""'*'^     I  afterward  sawin  private  gardensmanj  grapes  in  the  same 
condition.    The  season  was  unusually  wet,  and  this  measur- 
ably iiccounts  for  the  failure ;  for  scarcely  a  day  passed  dur 
lug  the  summer  without  rain,  and  there  wei-e  a  few  days  of 
Advaniaiies  of  extreme  heat  also.     Upon  the  walls,  where  the  grapes  were 
*«i£"uini  "cop-  protected,  and  also  sheltered  by  a  projeetiug  ledge  or  coping 
^'  overhead,  they  seemed  generally  healthy,  wherever  they  were 

wellcaredfor.     And  in  France  "cai-e^meaDsa  careful  train- 
ing of  the  vine  mwn  the  wall,  so  that  the  shoote  are  not 
crowded ;  thinning  out  of  the  bunches,  that  the  vines  shall 
not  overbear ;  and  also  a  careful  thinning  of  the  berries 
from  the  clusters  to  prevent  crowding  aud  cracking.     Sul- 
Usoofsuiphnr.  I't""  '^  also  used  freely  to  prevent  mildew.    The  Phylloxera 
is  said  not  to  have  been  observed  within  a  hundred  miles  or 
so  of  Paris. 
TiiBdiMrici  of    The  most  celebrated  vine-growing  district  in  the  vicinity 
FoDtaincLieau.   of  Paris  is  the  celebratetl  Thomery,  near  Fontainebleau,  and 
there  the  Cbas^elas  Fontaiuebleau  grapes  are  grown  iu  great 
perfection.    They  are  grown  either  upon  high,  whitewashed 


«Pj5B      " 


Fia.  X.—Grat>e  I'tne*  a*  trained  at  Thomera  o*  watU,  mtK  pTOjetting  rop- 
ing above  ;  part  of  the  I'lnet  pruned. 
walls  with  projecting  copings  above,  or  on  lower  trellises, 
where  they  receive  protection  ftxnn  the  walls,  which  are  the 
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maiii  feature  in  the  viueyards  at  Thouiery,  moDtng  in  all    G™pe=> 
directious,  ami  asually   ftxim  8'   to  IC  high   {Figs.  5C-58). 


Fig.  ST. —  rin«  trained  on  icalli;  pruned  on  the  "tpursaetem." 

The  trellises  between  the  walls  are  al»o  provided  with  mvaDS 
for  protectioD  overhead,  either  by  boards  or  a  kind  of  bitu- 
meuized  clotli.  These  projections  and  coverings  ai>peared 
to  bo  movable,  and  conld  be  used  or  not  as  occasion  required. 

At  the  School  of  Horticulture  at  Versailles,  which  Isnuder  School  of  h 
the  direction  of  the  French  Government,  there  are  also  large  «»iUeB. 
garxlens  under  the  same  charge,  which  formerly  belouged  to 
the  Palace  of  Versailles.  Here  also  were  high  walls  in  every 
direction,  all  utilized  by  closely  trained  grape  viiies  and  a  ^■uoo't'"' 
few  |)each  and  pear  trees.  The  grape  walls  were  about  KK 
high,  a  movable  step  or  platform  ou  wheels  being  used  for 
attending  the  upper  portion  of  the  vines.  The  impression 
made  upon  me  was  that  if  half  the  care  and  attention  were 
bestowed  «|)on  grape-growing  in  this  country,  there  would 
rarely  be  a  complaint  of  failure  with  our  hardy  varieties,  I 
afterward  visited  one  of  the  most  celebrated  wine-jiroducing 
districts  in  Sontbern  France,  in  the  neighborhood  of  Mout- 
))ellier,  a  region  where  grapes  and  wine  are  the  principal 
profluct,  but  which  is  threati  ned  with  entire  ileatrnction  by 
the  persistent  and  aggressive  attacks  of  the  PhylU)xerava«  J^' 
tairix. 

The  modes  of  culture  were  there  entirely  diSbrent  from 
those  about  the  city  of  Paris,  corresponding  to  a  different 
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or«p«  oniwre.  climate.    Witli  very  little  rainfall  and  a  mild  and  equable 
temperature,  vines  were  plauted  without  stakes,  trellis,  or 
viBoysrdcDi-  ""r.™..*-  r.f  «„,-  bi-.^;  and  were  never  allowed 

'»™-  3'  or  i'  high — a  large  stub 

ase,  usually  from  1'  t«  18" 
to  four  short,  stubby  arms, 
ieh  the  fniit-bearing  shoots 
t  hanging  in  clusters  about 
■  the  ground.    These  shoots 
en  kei»t  jiinclied  or  short- 
trowing  season,  and  in  the 
led  back  within  a  few  eyes 
ting  stuuip.     No  tying  or 
peared  in  any  case.    These 
every  intermediate  condi- 
tion, from  moderate  frnit- 
fulness  to  absolute  de- 
The  deBtnif  stHietion ;  and  on  all  sides 

at  were     abandoned     vine- 

yards grown  up  in  weeds, 
'  the  dead  and  blackened 
'  stumps  marking  the  patli 
Fio.5S.-3Ioa.ofplanHngvine.Mpo«v,aU.of  the  destroyer.     Sandy 
-    "in  tKpalier."    A,  irenck  'i'  /row  iroifHoils appeared to resist at- 
_filUdiriih  neiP  fi-chh  soil  for  reeeiving  (*e  ta«k  longer  than  retentive 
yoxngplavia;  B.  roots  of  yoang  vi«t»;  C,  clay,  but  it  was  Said  to  be 

longer  time  when  these  too  would  snccumb.  I  saw  many 
vineyards  where  the  vines  were  being  taken  out;  some  were 
grubbed  up  with  mattocks,  others 
drawQ  out  with  a  kind  of  miniature 
stnmp-puller  with  a  windlass  and 
hook. 
._,  At  the  city  of  Montpellier  there  was 

Coii([rM«  of  ^tSt 

>iH'-Rrnwen  >(  Ml  held  a  coQgress  of  gr^pe-growers,  to 

""'"  "■  '  ■*'  which  there  were  delegates' from  Bor- 

deaux, Marseilles,  Toulon,  and  all  the 
winegrowing  sections  of  the  south  of 
France  bordering  on  the  Mediterra- 
nean. There  were  also  delegates  from 
„ .     ,    ^    T,      -n     T-  ^     J  Italy,  Spain,  Hungary,  and  Austria, 

™riou.  conn.  ,^^j^^  ^^^^  ,^j^^;„^.and  pcrhaps  Other  countries  also.  The 
yard,  a,  aiake;  b,  b,  b,  object  of  the  meeting  WAS  anuouuced 
b,  fruit  ipiirt  cat  back  to  to  be  tho  investigation  and  study  of 
tieo  or  iKriv  tget.  ^]^Q  "American  vines,"  and  I  conld  not 

help  noticing  in  the  large  assemblage  the  deep  interest  felt 
in  the  subject,  and  the  favor  with  which  the  confident  state- 
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meDts  were  received  that  these  AmericaQ  vines  aftbrdud  a 

BulatioD  of  the  Phylloxera  question,  aad  a  remedy  for  the 

evil  that  threatened 

the  ruin  of  their  grape 

aod    wine     interest. 

\Miile  they  appeared  ^ 

to  me  in  astrait  little 

short   of    desperate, 

and  ready  to  citch  at  ceu  inAm 

any  proposed  remedy 

tbat    promised    snc- 

cess,    the    testimony 

certainly  tieemed    to 

vairant    groan  d   for 

their   hopes,   as    nar- Fia.  60.— Grape  vines  protected  bg  ehading  oter- 

rated   by   those   who  *«wl  oh  doabU  rtpalier, 

had  lon^st  and  most  perfectly  experimented,  both  by  graft- 
ing the  French  vines  upon  American  varieties  and  by  grow- 
ing the  American  i-iuea  on  their  owii  roots. 

Tliat  the  present  condition  of  these  vines  is  wholly  owing  The  p"!"- 
to  the  injury  by  the  Pbylloxera  I  cannot  quite  believe,  al-  iiovHtniion.  tho 
though  it  is  evidently  the  last  or  present  and  palpable  cause  stock  by  uienni- 
of  tlieir  death.  Their  Imlutnal  treatment  and,  to  some  ex-oftbecaitureuid 
tent,  want  of  culture  has,  I  believe,  weakened  the  vines  in  all 
their  older  vineyards,  and  prepared  them  for  the  attacks  and 
inability  to  resist  the  eflfects  of  the  Phylloxera.  A  grape 
vine  whose  natural  habit  is  to  climb  and  make  long,  twin- 
ing Btioots  is  planted  in  soil  not  too  good  at  first,  crowded 
into  a  circumscribed  space  with  hundreds  of  its  fellows,  3'  or 
V  apart.  Then,  instea<l  of  allowing  n  natural  development, 
it  is  cut  down  within  afoot  of  the  ground,  and  the  main 
stem  never  allowed  to  grow  any  higher.  So  support  is 
furnished  for  the  slender  shoots,  and  the  grapes  are  grown 
around  the  top  of  this  little  stub  for  year  after  year.  A 
vinejard  of  this  kind  looks  at  a  little  distance  like  a  field 
of  closely  planted  currant  bushes.  I  am  .siitisfled,  from  va- 
rious experiments  I  have  made,  that  this  excessive  cramp- 
ing and  pruning  of  the  vine  has  a  tendency  not  only  to 
iveaken  the  growth,  but  to  destroy  the  roots ;  and  that  this 
essentially  vicious  treatment  has  so  weakened  their  consti- 
tntion  that  they  fall  an  easy  prey  to  the  invading  insect 
Ofstrojers.  One  of  tlie  delegates  from  Spain  took  the 
ground  that  the  Phylloxera  was  the  eflfeet  of  weakness  in 
the  French  vines,  and  not  the  cause  of  their  destruction, 
^"hilo  his  arguments  were  probably  incorrect,  there  cer- 
tainly appears  some  ground  for  hie  opinion. 
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Grapo  culture.     The  interest  of  the  discussion  was  fully  kept  up  for  thi'ee 

days,  the  conclusion  being  an  enthusiastic  indorsement  of 

the  use  of  American  vines,  and  a  settled  belief  in  their  sne- 

ero.^*^**  pMIox-  ^.ggg  iu  enabling  their  own  vines  to  resist  the  Phylloxera  when 

grafted  Upon  American  roots.  They  say,  however,  if  this 
the  ^ropo^°  to  grafting  process  fails,  they  will  then  introduce  the  Ameri 
ISea^n  ^meri-^^^  viucs  themsclves,  and  make  their  red  wines  from  tlieiu. 
can  roots;  J  uoticcd,  after  leaving  Montpellier,  going  eastward  along 

the  borders  of  the  Mediterranean,  vineyards  in  everj-  imag- 
er. a»  a  j«mi«r inable  state  of  dilapidation;   in  some  cases  nothing  but 
tfon*ofthlfAmor^rows  of  black  or  brown  stumps,  entirely  dead,  and  others 
lean  vines.         partially  killed,  with  occasionally  a  weakly  and  yellow-look- 
ing individual  in  the  last  stages  of  dissolution.    A  few  new- 
plantations,  evidently  of  American  varieties,  were  looking 
bright  and  flourishing. 

hardinM»?f*tho     ^^®  greater  hardiness  of  the  American  vines  may  enable 
American  vine,   them  lougcr  to  rcsist;   but  if  this  same  mutilating  and 

dwarfing  practice  is  pursued,  although  the  evil  day  may  be 

put  off  somewhat  longer,  I  believe  it  will  as  surely  come 

when  their  weakened  condition  will  enable  the  Phylloxera  to 

overcome  and  destroy  them  also.    These  people  have  culti- 

Tho  difficulty  vatcd  the  vine  so  long,  and  the  business  has  been  handed 

Myo\he?cStM§down  from  father  to  son  in  such  unbroken  succession,  they 

gmp?^*  ®^  **^®feel  incapable  of  substituting  other  agricultural  products 

for  their  favorite  grapes  and  wine.     The  appearance  of 

the  country  indicates  great  former  prosperity ;  the  houses 

nearly  all  of  stone ;  stone  walls  around  their  dwellings  and 

Evidences  of  gardens;  for  stone  is  plenty  and  labor  is  cheap.    They  have 

former  P^^po^f' qui(;e  a  diversity  of  soils — some  brown,  rich  loam;  gravelly 

clay,  reddish  clay,  and  in  many  cases  underlaid  by  a  natu- 

Tho  sou  and  ^^^  drain  of  gravelly  drift.    The  average  soil  would  be  called 

climate.  good  any  whcrc,  and  the  climate  dry  and  equable,  rendering 

it  specially  adapted  to  grape  culture.    Trials  of  growing 

wheat,  they  say,  are  unsuccessful,  and  some  of  them  also 

say  if  their  grapes  fail  them,  they  will  have  to  expatriate. 

Disbwiiof  hi  the  There  is  a  general  disbelief  in  the  practicability  of  the 

efficacy  ol  chemi-  °  r  *» 

cai  remedies,      chcmical  remedies  proposed,  both  on  account  of  inefficienc}' 

and  great  expense. 

As  far  east  as  Marseilles,  and  for  sotne  distance  beyond, 

the  vines  were  still  looking  \^'eak  and  ba<lly.    On  the  rocky 

hillsides,  planted  on  terraces,  occasionally  they  presented 

Eflfect  of  less  a  better  appearance,  but  were  either  in  sandy  soil  or  i>er- 

vigoroua      pmn-  *  ■.  /  «  * 

tng.  mitted  to  grow  more  luxuriantly.    Vines  allowed  to  grow 

on  walls  or  trained  in  long  shoots  seemed  always  better. 

Practical  vineyardists  regard  the  introduction  of  Ameii- 
caii  vines  as  the  only  expedient  which  promises  relief  in 
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their  piesect  exigency,  for  tUey  have  fooud  some  kinds   Grape  culture. 
which  appear  not  only  to  grow  and  flourish  and  bear  large 
Jind  healthy  crops,  in  spite  of  the  Fhylloxera^  but  to  give  re-  ^^'^^^  pi»yUox- 
newed  health  and  vigor  to  their  own  native  varieties  when 
grafted  on  roots  and  stocks  of  American  vines. 
I  visited  many  gardens,  vineyards,  and  nurser.es  where      Experiments 

'    .  '  with     Americau 

these  various  experiments  are  being  made,  and  it  seems,  stocks  ana  vines. 

both  from  my  own  observation  and  the  testimony  of  others, 

that  several  kinds  of  our  American  vines,  especially  those    Th©  American 

of  southern  origin,  such  as  Herl)emont,  Lenoir,  Pauline,  ^foikiTrance. 

and  the  Jacquez,  especially,  will  succeed  admirably  in  this 

region.    The  Jacquez  is  thought  to  be  the  same  variety  The  "Jacquez" 

the  most  promis- 

which  was  sent  to  Nicholas  Longworth  years  ago  in  a  cigar-  in^. 
box,  and  which  was  for  a  while  cultivate  and  known  as 
the  *'Ohio"  or  *^ Cigar-box'^  grape.  Although  it  never  ac- 
quired much  i)opularity  in  the  United  States,  and  is  now 
scarcely  to  be  found  in  the  Eastern,  Middle,  or  even  South- 
ern States,  it  seems  to  be  the  grape  of  all  others  most  val- 
uable and  best  suited  to  the  emergency  now  existing  in 
France.  The  foliage  is  dark  green,  rich,  and  luxuriant,  and 
the  fruit  without  a  blemish.  Native  vines  grafted  on  this 
Americau  vine  were  vigorous  and  healthy,  while  other 
French  vines  growing  on  their  own  roots  beside  these 
grafted  vines  were  dying  or  already  dead.  In  one  place, 
though,  I  saw  a  case  where  an  experimentalist  had  grafted 
the  Jacquez  upon  the  French  stocks,  and  the  Jacquez  was 
also  in  this  situation  equally  vigorous  with  its  companions 
upon  their  own  roots.  The  conclusion  from  this  fact,  if  it 
be  one,  might  render  the  question  of  the  effects  of  the  root 
upou  the  ^raft  a  little  doubtful. 

But  the  current  is  all  one  way,  and  the  enthusiasm  in 
favor  of  the  American  vines  reminds  me  of  the  flush  times 
in  America  when  the  "grape  fever"  was  at  its  height,  and 
grape-growing  was  the  all-absorbing  question  in  so  many 
parts  of  the  country.    At  the  experimental  garden  of  the     Experimental 
School  of  Agriculture  at  Llontpellier,  they  have  a  large  andpoiuS  ^  ^^^^ 
interesting  collection  of  vines  from  various  countries,  but 
more  from  America  than  anywhere  else.   All  our  older  and  ^^4^™*"*^  ^^ 
will-known  varieties,  many  of  Rogers's  and  UnderhilUs  and 
Arnold's  hybrids,  besides  thedifferent  typesof  our  wild  native 
kinds — the  Eiparia,  Gordifolia,  Labrusca,  and  ^stivalis —         American 
were  all  here  represented.    The  Concord,  Hartford,  Eentz,  ^^^^ 
Franklin,  and  grajies  of  that  class,  did  not  seem  to  be  flour 
ishing  as  well  as  those  of  the  Southern  type ;  partly,  I  have     our  southern 
no  doubt,  because  not  as  well  adapted  to  this  peculiar  lo-  snccessfni 
cality,  but  also  on  account  of  the  extreme  drought  which  was 
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Grape  culture,  then  prevailiDg.  But  I  could  not  help  being  impressed  with 
the  general  health  and  vigor  of  the  American  vines,  both 
The  phyUox-  where  planted  in  large  numbers  and  also  in  single  specimen 
plants.  The  Clinton  has  been  quite  extensively  planted  in 
the  way  of  experimenting,  but  does  not  appear  in  all  cases 
healthy,  the  foliage  suffering  from  a  kind  of  black  mildew 
which  I  have  often  seen  at  home. 
The  French     As  a  rule,  tbe  French  people  do  not  like  the  flavor  of  our 

dlBtaflte  for  our  7  r      mt 

wines.  wincs,  though  they  admit  some  of  them  to  be  good,  and 

there  are  many  who  consider  our  vines  only  valuable  as 
PhyHoxerorTesisting  stocks  for  grafting.  Others  are  will- 
ing to  make  an  exception  in  favor  of  such  varieties  as  the 
Jacquez  and  Norton's  Virginia,  Herbemont  and  Cynthiana, 

presSS^oroer' ^  *  ^^^^  ^^  ^^^^'^^^  ^^sort  iu  casc  the  grafting  process 
Kin  varieties,     should  finally  provc  unsuccessful,  and  as  substitutes  for 

the  grapes  from  which  are  made  the  cheap  and  popular  red 
wines,  to  which  their  people  have  become  accustomed,  and 
which  they  regard  as  one  of  the  prime  necessaries  of  life, 
a  ^SSh^neoM-  "^^^  oommou  laboring  classes  consume  large  quantities  of 
*^*^y-  these  cheap,  non-intoxicating  wines,  and  I  saw  far  less  drunk- 

enness in  France  than  in  those  countries  where  whisky  and 
ardent  spirits  are  used  by  the  i)eople. 
cuitiSe!*"  ^"^     Italy,  however,  seemed  to  be  a  kind  of  paradise  for  the 

lazy  grape-grower. 

There  the  vines  come  nearer  to  growing  and  taking  care 
of  themselves  than  in  any  other  country.  While  there 
were  very  few  vineyards — that  is,  where  the  whole  ground 
was  occupied  by  vines — ^there  were  nevertheless  grapes 
Mode  of  grow,  everywhere  bordering  the  fields  and  roadsides  and  running 
in  rows  through,  the  fields,  leaving  spaces  from  lOO'  to  200^ 
between  the  rows  of  vines,  where  farm  crops  were  culti- 
vated. All  these  vines  werfe  grown  upon  trees,  which  ap- 
pear to  have  been  planted  for  their  support 

A  vine  is  usually  planted  on  each  side  of  the  tree,  run- 
ning up  and  occupying  the  whole  head  of  the  tree,  and  then 
long  shoots  are  trained  laterally  to  the  next  tree,  KK  or  15^ 
away,  the  grapes  and  vines  hanging  in  festoons  along  the 
and  training.      Hoes  in  the  most  graceful  manner.    Dwarfish  trees,  headed 

rather  low,  were  mostly  used,  and  of  various  kinds.  Occa- 
sionally fruit  trees  were  used,  but  they  seemed  to  prefer 
elm,  maple,  thorn,  or  mulberry ;  and  when  the  distance  be- 
tween the  trees  was  considerable,  intermediate  stakes  were 
placed  to  support  the  vines,  which  were  trained  from  tree  to 
tree. 

Not  only  in  Italy,  but  in  Switzerland,  about  Geneva  and 
Lausanne,  and  in  all  places  where  the  vines  were  allowed 
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to  grow  and  spread  themselves  in  accordance  with  their   Grape  caiture. 
natural  habits,  they  appeared  vigorous  and  healthy,  bear- 
ing abundantly,  without  any  visible  indications  of  failure. 
And  although  the  delegates  to  the  muBeting  at  Montpellier  ^^tiw  pJj^i®^- 
reported  the  Phylloxera  as  having  been  found  in  Italy,  !J^®^^  ^^f* 
Spain,  Germany,  and  in  Hungary,  there  was  no  report  of  itaiy- 
such  devastation  as  appeared  in  Southern  France,  where 
the  close  planting  and  short-stub  system  prevailed.    I  made 
some  inquiry  about  the  Oidiumy  which  a  few  years  ago  was    oidinm. 
regarded  as  the  great  obstacle  to  successful  grape-growing 
in  Europe,  but  the  reply  was  that  it  was  so  easily  controlled 
by  the  use  of  sulphur  that  it  was  regarded  as  of  no  moment 
in  comparison  with  the  great  and  overwhelming  danger 
from  the  Phylloxera. 

utilization  of  sewage.  Sewogentiliza- 

tion. 

Some  interesting  and  valuable  exx>eriments  have  been 
made  in  the  neighborhood  of  Paris  in  the  use  of  the  sewage 
from  the  city,*  both  from  sanitary  and  economic  considera- 
tions. The  total  length  of  the  principal  sewers  of  Paris  is  t*»®  ^^^*  "o^- 
about  500  miles  ]  two  of  the  largest  run  at  right  angles 
with  the  river  Seine,  under  the  Boulevards  St.  Michel  and  Length. 
Sebastopol,  and  receive  several  tributaries.  Four  others, 
running  parallel  with  the  river,  two  on  the  right  and  two 
on  the  left  bank,  traverse  diflferent  portions  of  the  city,  fol- 
lowing the  directions  of  the  principal  quays  and  boulevards. 
These  large  sewers  are  from  4'  by  7'  to  16'  by  18'  in  diame-  sizo. 
ter,  and  are  built  of  solid  masonry  laid  in  cement.  They 
are  called  ^^Sgouta  collecteurs^  into  which  the  smaller  drains 
and  tributaries  are  discharged,  and  then  in  turn  are  all  dis- 
charged into  a  "collector  general"  in  the  Place  de  la  Con- 
corde.   Those  from  the  left  bank  are  carried  under  the  river  „  ,  Crowing  the 

^  Seine. 

Seine  in  an  immense  iron  pipe,  and  into  the  "  collector  gen- 
eral," which  latter  is  carried  about  3 J  miles  to  Asni^res,  j^^^^^^^^  *^ 
outside  the  city  walls,  in  a  northwesterly  direction,  and 
where  it  formerly  discharged  its  whole  contents  into  the 
river. 
It  was  claimed  by  thoughtful  men  whose  attention  was    Desiro  to  pro- 

^  Tent  pollution  of 

directed  to  this  subject,  that  this  disposition  of  the  sewage  the  Seine, 
polluted  the  waters  of  the  river,  poisoned  and  destroyed 
the  fish,  and  also^  left  deposits  upon  the  banks  that  ren- 
dered the  neighborhood  below  olQfensive  and  unhealthy. 
Various  methods  were  proposed  to  remedy  the  acknowl- 
edged evil,  one  of  which  was  the  neutralizing  the  noxious 
elements  of  the  sewers  by  chemical  agents ;  another,  the 

*  Street  bnt  not  house  sewage. — Ed 
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^^^wagentaiza.()Q|^st;].u(>tion  of  a  covered  or  subterranean  aqueduct  large 

enough  to  convey  the  contents  of  the  sewers  to  the  ocean 
near  Dieppe,  a  distance  of  about  125  miles.     The  most 
practicable  proposition,  however,  seemed  to  be  the  use  of 
the  sewage  as  a  fertilizer  for  the  increase  of  agricultural 
and  horticultural  products  in  the  vicinity  of  Paris.     A 
large  tract  of  very  poor,  infertile  land,  lying  within  a  large 
horseshoe  bend  of  the  river  Seine,  near  Asnieres,  called 
the  plain  of  Gennevilliers,  seemed  specially  suited  for  ex- 
l>eriments  in  this  direction.    The  whole  region  is  very  flat, 
much  of  the  land  sandy,  gravelly,  thin,  and  incapable  in 
The  fann  at  its  natural  State  of  produclug  remunerative  crops.    Experi- 
ers.     jjjgjj^  weTQ  commeuccd  as  far  back  as  the  year  1868  at 
Alfred  Durnnd- Gennevilliers,  under  the  direction  of  M.  Alfred  Durand- 
^***  Claye,  engineer  of  the  bridges  and  causeways  of  Paris,  and 

have  been  continued  under  the  pati-onage  of  the  city  gov- 
ernment to  the  present  time,  with  results  regarded  as  very 
satisfactory  and  affording  a  practical  solution  of  the  diffi- 
culties of  disposing  of  the  sewage  of  the  city  of  Paris. 
The  plain  or  commune  of  Gennevilliers  contains  about 
3,300  acres,  of  which,  in  1869,  only  7  hectares  (about  17 
acres)  were  irrigated  with  the  watfer  from  the  sewers.  The 
amount  steadily  increased  until  in  1877  about  800  acres 
were  thus  irrigated,  in  all  cases  with  greatly  increased  pro- 
ductiveness, and  results  claimed  to  be  every  way  satisfac- 
tory. The  work  of  preparing  for  the  distribution  of  the 
sewage  is  done  at  the  expense  of  the  city  government,  and 
is  furnished  gratuitously  to  5ill  the  landholders  who  will  use 
it.  Expensive  conduit  pipes,  drains,  and  trenches  of  ma- 
sonry traverse  the  fields ;  from  these  trenches  little  valleys 
are  cut  laterally  through  the  fields  between  the  rows  of 
growing  crops,  through  which  the  fertilizing  streams  can 
FoTcopdmpB.  be  directed  at  pleasure.  Powerful  steam-engines  with  large 
centrifugal  pumps  are  stationed  at  the  point  where  the 
"grand  collecteur"  from  the  sewers  discharged  its  contents 
into  the  Seine,  and  the  waters  are  forced  into  elevated  res- 
DktribuUon.  crvoirs,  from  whence  they  are  carried  in  underground  pipes 
to  the  various  sections  irrigated. 

Considerable  opposition  existed  formerly,  and  many  ob- 
jections were  made  by  the  proprietors  of  the  lands  at  Genne- 
villiers to  the  use  of  the  sewage,  which  the  government  of 
Experiments  the  city  took  a  very  practical  way  to  counteracts    A  piece 

p^nTtl^o^f  So  of  sterile  land  was  purchased,  and  a  "  model  garden  ^  estab- 
lished, where  the  sewage  was  used,  and  its  advantages  dem- 
onstrated in  the  abundant  production  of  market  vegetables, 
farm  crops,  nursery  stock,  fruit  trees,  etc.    Land  which  had 
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hitherto  been  regarded  as  not  worth  cultivating,  and  which  ^.^▼affentmaa. 
bad  no  rentable  value,  was  made  both  productive  and  profit- 
able.   The  productiveness  of  better  lands  was  doubled,  and 
in  some  cases  quadrupled,  and  the  benefits  derived  from  the 
use  of  the  sewage  water  is  no  longer  questioned.    The  value      The  mino  of 
of  the  lands  both  for  sale  and  for  rent  has  largely  increased ;    *  *y"  ™* 
lands  which,  before  the  irrigation  was  introduced,  rented  for 
90  fr.  to  100  fr.  per  hectare,  now  bring  from  300  fr.  to  500  fr. 

A  commission  of  inquiry  was  appointed  in  1876  by  the  commSS^f  L* 
government  to  examine  and  report  upon  this  subject,  and  ^^"7.  is^e. 
made  an  interesting  and   exhaustive  report,  through  M. 
Schloesing,  the  principal  points  of  which  may  be  summa- 
rized as  follows : 

1.  The  diversion  of  the  -waters  of  the  sewers  into  the  Seine  produces  a 
state  of  tilings  that  cannot  be  permitted  to  continue,  and  measures 
should  be  adopted,  at  any  cost,  to  preserve  the  purity  of  the  river,  dis- 
infect the  sewage  waters,  and  at  the  same  time  to  secure  their  utiliza- 
tion to  the  greatest  extent  possible. 

2.  The  insalubrity  of  the  sewage  waters  proceeds  from  the  organic 
sobstances,  soluble  and  insoluble,  which  they  contain. 

3.  The  best  of  all  methods  of  purification  is  filtration  through  the  soil. 

4.  In  order  that  all  danger  of  insalubrity  may  be  removed,  it  is  nec- 
essary that  the  sewage  water  shall  not  accumulate  in  the  soil  to  satara- 
tion,  and  thus  be  mingled  with  the  water  in  the  soil  below,  there  to 
lose,  by  slow  evaporation,  all  the  organic  substances  with  which  it  is 
charged. . 

5.  The  purifying  power  of  the  soil  is  limited,  but  having  ascertained 
the  nature  of  the  soil  and  the  composition  of  the  sewage  water,  its 
powers  may  iierhaps  be  determined  by  observation  and  calculation. 

6.  The  impurities  of  the  waters  of  the  sewers  are,  as  their  composition 
indicates,  eminently  adapted  to  the  nutrition  of  vegetable  products,  and 
constitute  an  excellent  fertilizer. 

7.  The  purification  and  the  utilization  of  the  sewage  water  are  two 
distinct  questions.  The  growing  crops,  which  cover  a  given  portion  of 
groand,  are  not  able  to  utilize  as  much  of  the  -waters  as  the  same  area 
can  depurate,  but  the  dilferonce  is  not  believed  to  be  very  considerable. 

A  subsequent  commission,  appointed  in  1877  to  invest!-  commiwion  of 
gate  the  processes  of  horticulture  by  the  aid  of  the  water  o{^^' 
the  sewers,  fully  indorsed  and  adopted  the  report  of  the 
previous  commission  as  a  basis  for  their  own  work.  This 
commission  consisted  of  M.  Hardy,  director  of  the  gardens 
at  Versailles,  president ;  Charles  Joly,  vice-president  of  the 
Central  Horticultural  Society  j  M.  Luizier,  secretary  of  the 
Mutual  Aid  Society  of  the  Market  Gardeners  of  the  Seine ; 
M.  iiichelin,  secretary  of  the  Horticultural  Section  of  the 
Agriculturists  of  France ;  and  Henry  Vilmorin,  reporter, 
member  of  the  Tribunal  of  Commerce  and  secretary  of  the 
Central  Horticultural  Society  of  Prance. 

This  commission  contains  some  of  the  most  intelligent  and 
practical  men  connected  with  the  horticultural  and  agricult- 
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tiOT  ^***  utuiM-  nrai  interests  of  France,  and  they  report  most  favorably  of 

the  experiments  at  Gennevilliers.  The  ase  of  the  sewage 
coSion"'  "^t^^  been  in  aU  cases  profitable,  and  is  rapidly  and  steadily 
Iflhtmt^^  increasing.  They  quote  M.  Bavral  for  the  statement  that 
GcnneviiJierB.     the  productivcness  of  the  irrigated  lands  had  risen  from 

200  fr.  and  500  fr.,  before  irrigation,  to  1,500  fir.  and  3,500  fr. 
per  hectare,  and  that  the  net  proceeds  of  lands  irrigated 
with  waters  from  the  sewers  was  often  five  times  greater 
than  from  non-irrigated  lands  in  the  same  locality. 

The  following  figures  were  obtained  by  the  commission 
upon  the  place,  showing  the  productiveness  of  the  Genne- 
villiers  fields : 

Crops.  Artichokes  (globo),  3S)000  to  50,000,  and  even  80,000  heads  per  hec- 

tare  (about  2^  acres). 

Beets,  120,000  kilos*  per  hectare. 

Beans,  15,000  kilos. 

Carrots,  60,000,  80,000,  and  to  132,000  kilos. 

Celery  and  oeleriac,  above  100,000  kilos. 

Cabbages,  140,000  kilos. 

Cauliflowers,  20,000  to  30,000  heads;  of  weight,  from  35,000  to  40,000 
kilos. 

Garlic,  37,000  kilos. 

Leeks,  60,000  kilos. 

Onions,  60,000  to  80,000  kilos. 

Potatoes,  30,000,  35,000,  and  40,000  kilos. 

Pumpkins,  120,000  to  140,000  kilos. 

Salsify,  10,000  to  20,000  bunches;  weight,  about  25,000  kilos.  . 

Lands  formerly  sterile,  are  reported  as  producing,  by  the 
use  of  sewage,  returns  of  profit  from  market  vegetables  equal 
to  that  from  lands  of  good  quality  in  other  sections  where 
manure  and  water  had  to  be  procured  at  heavy  expense. 

Qiudity  of  vog.  The  quality  of  the  vegetables  produced  at  Gennevilliers 
was  found  excellent;  and  Sieur  Rothberg,  a  market-gar- 
dener from  that  place,  had  obtained  the  first  prize  at  the 
exhibition  of  the  Central  Society  of  Horticulture  in  Octo- 
ber, 1877,  for  an  admirable  collection  of  vegetables,  in  com- 
petition with  all  the  market-gardeners  in  the  department  of 
the  Seine. 

piante  of  com-     Plants  of  commerce  for  manufacturing  purposes — ^pep- 

merce  for  mana-  «=»    *.       * 

facturing.  permiut,  absinthe  (wormwood),  and  angelica — are  also  cul- 

tivated profitably,  producing  as  follows : 

Peppermint,  40,000  to  50,000  kilos,  in  two  cuttings,  per 
annum. 

Absinthe,  110,000  to  120,000  kilos. 

Angelica,  28,000  kilos  per  hectare,  the  second  year. 

The  following  summary  of  the  conclusions  reported  by 
the  committee  above  named,  in  addition  to  what  has  been 

*  The  kilo  Ib  about  2i  IbB.  ayoirdupoia. 
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said,  will  suffice  to  give  a  general  and  correct  idea  of  the  ^^^^^  ntmaa- 
question,  AYhich  ttiey  regard  as  both  interesting  and  impor- 
tant; and  that  when  better  understood,  its  value  will  be 
appreciated  and  recognized  as  furnishing  an  almost  inex- 
haustible source  of  fertility  to  a  large  and  comparatively 
sterile  territory  admirably  adapted  to  its  application;  and^i.^^^'I^JdMio^ 
that  the  gradual  transformation  which  has  in  past  years  ^^J^ J,  iST^t 
been  accomplished  at  Gennevilliers  wiU  be  rapidly  ex- <^'»»®^^*^«™ 
tended,  and  that  in  other  vast  spaces,  scanty  and  unprofita- 
ble culture  will  give  place  to  fertile  gardens  and  rich  fields, 
where  abundant  harvests  will  appear  as  by  enchantment, 
to  the  great  benefit  of  all  classes  of  the  population.    The 
committee  thus  formulate  their — 

CONCLUSIONS. 

1.  The  application  of  the  sewage  water  to  horticoltoral  produotion, 
particularly  of  the  larger  vegetables,  is  practicable,  and  its  advantage 
oonfirmed  by  experience,  as  demonstrated  by  the  abundance  and  beauty 
of  the  products  obtained,  their  healthy  growth  and  fine  quality,  «Qd 
by  their  profitable  returns. 

2.  Such  green  vegetables  as  cabbage,  celery,  spinago,  lettuce,  chic- 
ory, and  edible  roots,  as  weU  as  commercial  plants,  such  as  peppermint, 
wormwood  (absinthe),  etc.,  are  especially  adapted  to  culture  by  the  use 
of  sewage. 

3.  The  quantity  of  sewage  water  that  may  be  absorbed  upon  one  hec- 
tare (about  2i  acres)  in  actual  cultivation  in  vegetables  exceeds  40,000 
cubic  meters  per  annum ;  but  this  could  probably  be  reduced  by  im- 
proved processes  of  irrigation. 

4.  The  distribution  of  the  sewage  by  the  use  of  trenches  (rigolcs  ^ir- 
rigoHon)  is  the  mode  of  employment  which  app<'ars  the  most  reoom- 
mendable. 

5.  The  irrigation  should  be  moderate,  intermittent,  and  frequently 
renewed. 

6.  Contact  of  the  sewage  waters  with  the  foliage  and  stems  of  the 
plants  cultivated  should  be  avoided. 

7.  It  is  desirable  that  the  position  of  the  trenches  should  be  fre- 
quently changed. 

8.  It  appears  indispensable  that,  in  the  interests  of  the  complete  dep- 
uration as  well  as  the  utilization  of  the  waters,  their  usage  should  be 
regulated,  and  remain  provisionally  gratuitous ;  but  that  the  gratuity 
should  cease  and  payment  be  required  when  that  shall  appear  practi- 
cable and  the  best  policy. 

9.  It  is  desirable  that  garden  vegetables  {culturea  potaghea)  should 
occupy  an  important  portion  of  the  grounds  comprised  in  the  project 
presented  by  the  engineers  of  the  city.  Nevertheless,  private  interests 
and  local  circumstances  are  the  best  glides  for  determining  the  di%'is- 
ion  and  the  various  products  upon  the  irrigated  territory.  Signed  by 
H.  Vilmorin,  lo  rapporteur, 

I  visited  the  model  garden  (jardin  moddle)  at  Gennevill-  .  Appearance  of 

,  s:r  \^  I  ^^    model   gar- 

iersy  and  its  surroundings,  about  the  middle  of  September^den. 
I8785  and  found  things  in  a  very  flourishing  condition,  and 
OS  described  in  the  foregoing  pages.    Orchard  treea  in  bear- 
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ti<m  at^«SS^-  *"^>  ^  ^^^^  *'^  smaller  trees  in  nursery  rows,  were  generally 

lioni.  healthy  and  vigorous.    Pear,  peach,  and  apple  trees  were 

the  principal  kinds  grown. 
Priacipfti crops.     The  principal   garden  crops  were    artichokes  (globe), 
.beans,  beets,  cabbages,  carrots,  cauliflowers,  celery,  chic- 
ory, cresses,  Indian  corn,  kohlrabi,  lettuce  and  various 
salad  x)lants,  onions,  potatoes,  pumpkins,  radishes,  squashes, 
strawberries,  tomatoes,  turnips,  etc.,  all  looking  remarkably 
healthy  and  vigorous,  both  in  the  model  garden  and  in  the 
surrounding  iields  in  the  neighborhood  where  the  sewage 
water  was  used  for  irrigation. 
MoUo  of  iiTigii-     The  water  was  conveyed  from  the  reservoirs,  to  which  it 

"**"•  was  elevated  by  powerful  pumping  machinery,  to  the  high- 

est side  of  gently  sloping  fields,  where  it  traversed  the  whole 
length  of  the  field  in  long  and  nearly  level  brick-lined 
ditches,  and  from  thence  distributed  in  lateral  channels  be- 
tween each  row  of  veget^ibles  or  plants  at  pleasure.  In 
one  place  an  artificial  spring  has  been  made  from  an  under- 
ground collection  of  sewage  water,  which,  after  passage 
through  the  soil,  flows  out  from  beneath  a  gravelly  bank, 
to  all  appearance  as  pure  and  sparkling  as  any  natural 
spring  water,  and  as  absolutely  free  from  taste  or  smell  or 
any  appearance  of  impurity. 

This  great  work  has  been  undertaken  by  the  city  govern- 
ment, and  performed  with  most  satisfactory  results,  mainly 
under  the  direction  of  M.  Alfred  Durand-Claye,  a  very  skill- 
ful engineer,  who  has  been  before  mentioned.  The  expense 
has  been  great  in  collecting,  elevating,  and  distributing  the 
sewage  waters  and  placing  them  at  the  daily  disposal  of 
the  landowners  in  a  large  section  adjacent  to  the  city ;  but 
Success  of  the  ^^®  resultlug  advautagcs,  in  enhancement  of  the  value  of 

project.  the  land  by  increasing  its  fertility  and  preserving  the  pu- 

rity of  the  river  Seine  to  the  benefit  of  the  public  health, 
are  regarded  of  greater  value  than  the  expenditure. 


me&ts. 


AcisDowiedg-  I  desire,  in  conclusion,  to  express  my  obligations  to  Messrs. 
Charles  Joly,  vice-president,  and  Henry  Vilmorin,  secretary 
of  the  Central  Horticultural  Society  of  France ;  also  to  Mr. 
William  Kobinson,  editor  of  the  "London  Garden,"  and 
author  of  a  most  interesting  and  valuable  work  upon  "The 
Parks  and  Gardens  of  Paris.'^  I  am  indebted  to  these  gen- 
tlemen for  many  courtesies  and  facilities  for  obtiining  val- 
uable Information. 

GEO.  W.  CAMPBELL, 

Assistant  Commissioner. 
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[Extract  from  the  Offloial  ClaB8iflciitioii.J 

FIFTH  GEOUP. 

CLASS  45.— PRODUCTS  OF  HUNTING,  SHOOTING,  FISHING,  AND  SPONTA- 
NEOUS PRODUCTS.  MACHINES  AND  INSTRUMENTS  CONNECTED  THERE- 
WITH. 

CollectioDS  of  drawings  of  terrestrial  and  amphibioas  animals,  of  birds,  eggs,  fishes, 
of  cetacea,  of  mollnsca  and  crastacea. 

Prodacts  of  fishing:  train  oil,  spermaceti,  etc.    Whalebone,  ambergris,  shells  of 
moUusca,  pearls,  mother  of  pearl,  sepia  purple,  coral,  sponges. 

Traps  and  snares:  fishing  lines  and  hooks,  harpoons,  nets,  bait,  and  fishing  appa- 
ratus. 


SEVENTH  GROUP.— ALIMENTAEY  PRODUCTS. 

CLASS  72.— MEAT  AND  FISH. 

Salt  fish:  fish  in  barrels,   cod,  herrings,  etc.    Fish  preserved  in  oil:  sardines, 
tunny,  etc. 
Crustacea  and  shell-fish:  lobsters,  shrimps,  oysters,  potted  oysters,  anchovies,  etc. 

EIGHTH  GROUP— AGRICULTURE  AND  PISCICUIiTURE. 

CLASS  84.—FISH,  CRUSTACEA,  AND  MOLLUSCA. 

« 

Useful  aquatic  animals  exhibited  alive.    Aquariums.    Processes  used  in  piscicult- 
ure.   Apparatus  used  in  the  culture  of  fish,  shell-fish,  and  leeches. 
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REPORT 

ON 

PISCICULTURE 


This  report  presents  the  results  of  inqairies  suggested  by    soope  of  tb« 
the  ezMbit  of  fish ;  which  iuclnded  fish  products  in  general,  ^^^^ 
together  with  implements  and  apparatus  used  for  purposes 
of  capture  and  of  artificial  production. 

It  was  a  matter  of  surprise  as  well  as  of  regret  that  an  Poverty  of  the 
exhibition  so  replete  with  objects  of  art,  and  illustrating  so  cUms. 
folly  most  of  the  industrial  pursuits,  should  have  been  found 
deficient  in  the  particular  department  of  which  this  report 
treats.  It  was  natural  to  expect  that  France,  having 
taken  the  initiatory  in  the  artificial  propagation  offish,  under 
the  lead  of  M.  Quatrefages,  M.  Coste,  M.  Milne-Edwards, 
and  others,  and  having  set  an  example  to  the  world  by  tak- 
ing hold  of  the  discoveries  of  Jacobi  and  utilizing  the  obser- 
vations of  B6my  and  G^hin,  would  represent  in  the  fullest 
detail  the  advance  of  this  important  industry  in  Europe. 
Bat,  as  will  be  seen,  the  illustration  of  the  modes  and  ap- 
pliances of  fish  culture,  and  of  the  implements  and  means 
employed  in  the  fisheries,  was  exceedingly  poor. 

The  flEK^t  that  the  Franco-German  war  had  but  recently  .AiMenooofGer- 

man  exIliOltS. 

ended,  and  that  the  bitterness  of  feeling  which  it  engendered 
between  the  two  nations  had  scarcely  subsided,  prevented 
Germany  firom  taking  any  part  in  the  Exx>osition  beyond 
the  contribution  of  some  works  in  the  department  of  fine 
arts.    As  fish  culture  occupies  a  more  prominent  place  in    Prominent  po- 
the  German  Empii'e  than  in  any  other  European  nation,  ma^in^flah  on!' 
perhaps,  the  fishery  exhibition  no  doubt  suffered  very  ma-  *""** 
teriaUy  on  this  account.    France  herself  made  compara- 
tively no  exhibition  t)f  fish-cultural  processes,  except  in  the 
oyster-cultural  department.    A  few  implements  and  devices 
employed  by  M.  Garbonnier,  and  which  were  contained  in  a   m.  carbonuier. 
small  building  adjoining  the  fresh-water  aquarium  near  the 
Trocad^ro,  constituted  almost  the  entire  French  exhibit.    In 
the  case  of  the  United  States,  the  circumstance  tiiat  no  pro- 
vision for  co-operation  was  made  until  veri^'  near  the  opening 
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ma*  diii^from  ^^  *^^  BxpositioD  rendered  it  unadvisable  to  attempt  any 
theunitedstatfls.  exhibition  in  this  special  department.    It  is  to  be  hoped  that 

the  demand  for  an  international  exhibition  of  fish-cultmral 
apparatus  will  be  supplied  by  the  proposed  exhibition  at 
The  Berlin  flah  Berlin,  and  that  there  will  be  brought  together  on  that 
occasion  an  exhaustive  display  of  the  methods  and  deviceis 
employed  in  Europe. 
The  subjects  of  investigation  may  be  classified  as  follows: 

A. 

FISHES. 

ciasaifloation     a.  Alivc,  for  food  for  man,  or  for  animals  in  zoological 

of  the  ealijeot.  ,  '  '  ^ 

gardens, 
ft.  Alive,  for  ornament. 

B. 

FISH  PRODUCTS  PREPARED  FOR  FOOD. 

a.  Fresh  fish. 

ft.  Salted,  pickled,  smoked,  and  dried. 

0.  Preserved  in  oil  and  hermetically  sealed. 

C. 

IMPLEMENTS  OF  CAPTURE. 

a.  Stationary  apparatus:  weirs,  haul- seines,  trawls,  purse- 
nets,  floating  gill-nets,  etc. 
ft.  Angling  implements :  hooks,  lines,  etc. 
0.  Explosives,  poisons,  etc. 

D. 

Apparatus  used  in  fish  culture. 

E. 

Laws  regulating  the  capture  of  fish  and  providing  for 
their  protection. 

As  already  remarked,  the  paucity  of  the  exhibition  ren- 
dered this  line  of  inquiry  exceedingly  difficult,  and  made  it 
necessary  to  extend  the  examination  beyond  the  limits  of 
Visit  to  ^into the  exhibition  to  the  markets  of  Paris;  while,  in  order  to 
*ition  precincts,  obsci vc  closcly  the  methods  employed  in  fish  culture,  a  \isit 

was  required  to  be  made  to  the  hatching  establishment  at 
Hiiningen,  where  this  industry  received  its  first  impetus  in 
Europe  under  the  fostering  patronage  of  the  third  Na- 
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poleoD.    By  the  cession  of  Alsace  and  Lorraine,  Hiiningen   HUninjzm. 
passed  ont  of  the  control  of  France,  and  its  hatching  estab- 
lishment has  since  been  operated  by  the  German  Govern- 
ment. 

The  extract  from  theOfiQcial  Classification  on  page  420  will 
show  the  groups  and  classes  in  which  the  subjects  consid- 
ered in  this  report  were  placed. 
The  nations  exhibiting  in  these  classes  were  as  follows :  oxhlwttng.****""' 
Argentine  Eepublic. 
Austria. 
Belgium. 
Denmark. 
Finland. 
France. 
Colonies : 
Algiers. 
Cochin  China. 
Guadeloupe. 
Guiana  (French). 
India. 
Martinique. 
Mayotte. 
New  Caledonia. 
Oc6anie. 
B^uuion. 

Senegal  and  dependencies. 
Saint  Pierre  <and  Miquelon. 
Great  Britain. 

Victoria,  Australia. 
Hungary. 
Italy. 
Japan. 
Netherlands. 
Colonies: 

East  Indies. 
West  Indies. 
Norway. 
United  States. 

LIST  OF  EXHIBITORS. 


ors. 


The  Official  Catalogues  containing  the  exhibits  of  these  ^J-J-t  of  exhibit. 
nations  showed  the  following  exhibitors,  with  articles  exhib- 
ited.   Those  objects  for  which  awards  were  granted  by  the 
jurors  are  indicated  by  notes,  designating  the  respective 
degree  of  merit  attained. 
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ti^SfsWn^  ^     '^^^  awards  will  be  distingaished  as  follows:  (•)  Gold 
awards.   '        medal;  (t)  bronze  medal;  (})  silver  medal;  (§)  honorable 

mention. 


arohntine      nK- 

PUBUC. 


AUGBNTDTE  REPUBLIC. 
Qroup  bf  Class  45. 

PKODUCTS  OF  AND  INSTRUMENTS  USED  IN  FISHINO. 


Louis  Otbbo. 
Fishing  apparatus. 


AUSTRIA. 


AUSTBIA. 


Fisheries  on 
the  Adriatic. 


Statistics. 


Bzhlbito. 


BBLGIUM. 


Bxhibits. 


On  the  coasts  of  the  Adriatic  the  salting,  preserving,  and 
packing  of  fish  is  carried  on  on  a  large  scale.  In  1875  the 
yield  of  the  maritime  fisheries  was  71,832  metric  quintals 
of  fish  witii  bones  (39,716  of  which  were  sardines  and  an- 
chovies and  12,182  were  bream) ;  1,948  metric  quintals  of 
cartilaginous  fish;  3,014  metric  quintals  of  cepbalopods 
(cuttie-fish,  etc.) ;  6,394  metric  quintals  of  lobsters  (in  the 
preceding  year  this  figure  was  80,000  metric  quintals,  prin- 
cipally of  crabs) ;  269  metric  quintals  of  ^crevisses ;  3,683 
metric  quintals  of  moUusks;  making  a  total  of  87,177 
metric  quintals  of  sea-fish,  whose  value  was  1,750,000  flor- 
ins (about  $870,000). 

In  1875-'76  the  maritime  fisheries  employed  2,756  vessels 
and  10,932  fishermen.  The  international  commerce  in  fish 
is  only  remarkable  on  aecount  of  the  importation.  In  1877 
there  were  54,500  metric  quintals  of  herring,  5,100  metric 
quintals  of  cod,  and  24,500  metric  quintals  of  sardines, 
anchovies,  etc.,  imported  into  Austria-Hungary. 

Exhibits, 

Group  7,  Class  72. 

meat  and  fish;  fish  preserved  in  oil. 

TopiCH  Antonio  (merchant),  Xiaao,  DalmaUa. 

Medal  of  merit,  1873 ;  medal,  1876. 

Sea-fish  in  oil ;  mackerel,  sardines,  anchovies. 

These  fish  are  first  subjected  to  a  special  salting  in  barrels ;  they  are 
then  cleaned  and  hermetically  sealed  in  tin  boxes  filled  with  fine  olive- 
oil.  Fish  thus  prepared  can  be  kept  for  many  years.  The  boxes  con- 
tain, according  to  the  kinds  of  fish,  12, 15, 24,  30, 50,  or  60  fish.  Medals 
of  merit  at  the  Expositions  of  Vienna,  1873,  and  Philadelphia,  1876. 

BELGIUM. 

Group  5,  Class  45. 

t  Grandjban-Demort,  Marohienne^u-Pont, 

Fishing  rods  and  artistic  articles ;  fishing  rods  in  the  form  of  walk- 
ing sticks;  bamboos. 
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Gboup  7,  Class  7%  bcloium. 

Dahheau  (Mme.)y  Mar€ii4eiiMe-<iu-FanU 
Freaenred  fish,  firat  quality,  at  1.25  fr,  (35  cents). 

DENMABE*  dsmmabk. 

Group  5,  Class  45. 

Clausen,  H.  W.  (firm  of  R.  Suhr),  Nyharg,  Bzhibite. 

OQ  and  the  reddiie  of  porpoise  fat. 
*  BoTAL  DuuEcnoK  OF  ComoEBCB  OF  Grbsnland,  Copeiihagm. 

Seal  skins;  whalebones;  narwhal  and  walrus  teeth;  seal  fat;  whale 
snd  sea  oil ;  eider  down  and  feathers. 
Feddbbsxn,  a.,  Fiborg. 

Collection  of  fishing  apparatus;  various  books  on  Danish  pisoioult- 

UTB. 

KjOshbos,  ScHMmr,  et  Cie.  (manufacturers),  Copenhagen. 

Cod-eggs ;  cod  and  whale  oil. 
Sibffensok,  O.  p.  (fisherman),  Skavshoved, 

Nets  and  fishing  apparatus. 

Group  7,  Class  72. 

|BRAifi>T,  M.  (manuflaoturer),  JUnglojoMng, 

Preserred  fish. 

M.  Brandt  coihmenced  in  1876  to  preserve  fish  taken  in  the  waters  of 
Denmark ;  he  employs  from  six  to  eight  workmen.  Annual  production, 
12,000  fin.  ($2,400). 
^KjOirboe,  Schmidt,  bt  Cie.  (manufiMsturers),  Copenhagen. 

Anchovies,  shrimps,  needle-fish,  etc.,  preserved  by  different  processes. 
$  LuDT,  A.  8.  (manufacturer),  Copenhagen. 

Anchovies,  herring,  etc. 

IC.  Lndt  commenced  business  in  1877,  and  makes  the  preservation  of 
aDGbovies  a  specialty,  for  which  purpose  he  uses  patent  glsss  jars. 

FINLAKD.  FDXLMXD. 

Msh. 

The  lakes  and  rivers  of  Finland,  and  the  sea  which  snr-  its  piincinai 
rounds  it,  are  inhabited  by  80  species  of  fish.  I  will  mention  ^  ^ 
as  among  the  most  important,  in  an  economical  point  of 
view,  a  variety  of  herring  {Clupea  harengus)  from  75  to  100 
millimeters  {2"  to  4'^  in  length,  fireqnenting  the  Gnlfs  of 
Finland  and  Bothnia,  and  foand  in  enormous  shoals  near 
the  exterior  reeft  of  the  coasts  of  the  archipelago ;  ancho- 
vies (Olupea  9praMu8)  which  are  common  near  the  south  and 
southwest  coasts ;  pike  {Usox  lueius)  abound  in  the  waters 
of  Finland  as  jEur  as  Tjaplaud ;  the  perch  (Perea  JhmaliUs)^ 
which  is  as  common  as  the  pike ;  the  common  sandra  {Ludo- 
perca  sandra  Guv.),  which  is  found  as  high  as  66^  5'  north 
latitude,  in  most  deep  lakes,  and  in  the  archipelago  to- 
wards the  south;  the  flounder  (Plateesa  ./lesfi^);  the  cod 
(Oadus  marrhua)j  common  in  the  Gulfs  of  Finland  and  Both- 
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"'^^'^p-     nia  as  far  as  Ivarkin,  but  scarcer  farther  north ;  the  lote 

(Lotamlgaris  Cuv.),  which  is  taken  particularly  in  winter; 

▼arieSe«*SffiiS^ ^®  ^^  {^nguUla  Vulgaris  Flem.)  is  taken  in  the  sea,  and 

most  rivers  and  lakes  communicating  with  it;  the  bream 
{Ahtamis  hrama  L.)  is  found  as  far  as  the  polar  circle;  the 
Idiis  melanottLs;  tbe  roach  {Leuemtsrutilus);  several  species 
of  the  lavaret  {Coreganua  lavaretuSj  L.,  C.  maraena  Bloch, 
etc.);  thi^  Goregonus  albuUi  L.,  50  to  75  millimeters  in  length 
(1^"  to  2")  only,  but  so  abundant  in  the  lakes  that  it  con- 
stitutes an  important  part  of  the  food  of  the  i)eople  in  the 
interior;  the  salmon  (Salmo  salar)^  and  the  trout  {iSalmo 
trutta)j  which  are  taken  in  large  numbers,  especially  in  the 
large  rivers ;  and  singular  varieties  are  found  in  the  Ladogo 
{Salmo  reliota  Malnigr.),  and  in  other  large  lakes  of  the 
country  {8almo  laoustris)}  the  river  lamprey  {Petromyzon  flu- 

maUlis)^  etc. 
Amphibia.  AmpJdbwus  crcatures* 

These  are  represented  by  five  species :  the  common  jBrog 
{Rana  tempararia  L.),  and  the  mute  frog  {Rana  arvalia 
Nilss.);  the  toad  {Bufo  vulgaris  L.),  the  salamander  (Tri^A 
palu>stris)y  and  the  triton  {Triton  a^quatious  L.). 


MoUnsks. 


Articnlates. 


Mollusks. 

These  have  not  yet  been  sufficiently  studied  in  Finland  to 
render  it  possible  to  state  the  exact  number  of  species.  I 
will  mention,  among  others,  a  kind  of  shore-fish  which  pro- 
duces pearls,  the  Margaritana  margaritifera^  which  is  foand 
particularly  in  streams  with  the  Oulkjarvi,  hut  also,  though 
in  smaller  numbers,  in  the  rivers  of  the  south.  The  MyHlus 
edulis  is  common  in  the  Gulf  of  Finland  and  to  the  north 
as  far  as  Wasa,  but  they  are  not  eaten  any  more  than  the 
different  species  of  snails.  A  specimen  of  edible  snail  has 
been  found  in  the  south  of  Finland,  but  it  is  not  yet  known 
whether  it  can  be  counted  in  the  Finland  fauna. 

Articulates. 

I  will  confine  myself  to  mentioning  a  few  species  which 
are  important  on  account  of  their  utility  or  their  noxious 
character.  Apiaculture  has  been  somewhat  developed  iu 
the  south,  especially  in  the  government  of  Abo  and  of 
Bjomeborg.  The  worm  of  the  Jifoctua  graminis  does  great 
damage,  and  some  years  almost  entirely  destroys  the  mead- 
ows in  certain  localities.  The  cone-bearing  forests  are  some- 
times attacked  by  the  varieties  of  the  Hylastes  seolytus  and 
of  the  JJ.  bostrychus.    But  of  all  the  animals  of  this  sx>ecie$, 
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the  most  iinx>ortant  in  an  economical  point  of  view  is  the      ™"*^p- 
crab  {Astacus  JluviaUlis)^  which  is  found  in  abundance  in    Articiii*te«. 
the  lakes  and  rivers  of  South  and  Middle  Finland,  and  of 
which  considerable  quimtities  are  exported  to  Eussia. 

FtsJieries.  jnihaie*. 

The  great  extent  of  coast  and  the  immense  number  of 
lakes  make  the  fisheries  an  important  source  of  profit  to 
the  population  of  Finland.  According  to  the  fishing  law  of 
December  4, 1805,  the  right  to  fish  in  salt  and  fresh  water 
belongs  to  the  owner  of  the  shore,  except  in  case  this  right 
may  have  been  transferred  to  any  one  by  sale,  exchange,  or  Fishing  rigbta. 
for  taxes.  Any  inhabitant  of  the  country  is  authorized  to 
fish  in  the  open  seas  and  on  the  shores,  islands,  and  rocks 
which  have  no  owner  and  are  not  lawfully  occupied.  Cus- 
tom x>6rmits  fishing  with  the  line  everywhere;  the  law  au- 
thorizes it  in  the  exterior  archipelago  and  along  the  coasts. 

Associations  of  fishermen  have  been  formed  in  the  greater  Fidiing 
part  of  the  communes  in  order  to  prevent  the  extermination 
of  the  fish  by  a  bad  system  of  fishing.  The  associations, 
which  are  duly  legalized,  engage  to  maintain  the  afSuents 
and  natural  outlets  of  the  water,  to  favor  the  development 
of  spawn,  and  to  use  only  authorized  fishing  utensils  (for 
instance,  nets  and  seines  the  width  of  whose  meshes  is  not 
below  a  fixed  minimum).  For  rivers  and  torrents  in  which 
the  salmon  is  taken,  the  association  fixes  a  time  during 
which  these  fish  cannot  be  taken,  in  order  to  allow  the  fish  ciose 
freely  to  visit  the  localities  where  they  are  accustomed  to 
spawn.  In  the  river  nie&  it  is  from  the  24th  of  August 
to  the  1st  of  the  following  January,  and  in  most  of  the 
other  rivers  from  the  1st  or  the  15th  of  September  until  the 
breaking  up  of  the  ice  in  the  following  spring,  except  in  the 
Wuoksi,  where  the  prohibition  ceases  as  early  as  the  15th 
of  February.  A  notable  increase  in  the  number  of  salmon 
has  shown  the  utility  of  this  regulation. 

There  are  in  Finland  three  kinds  of  fishing— fishing  in  the  ^^^^^^^^ 
open  seas  and  along  the  coast,  salmon  and  sik  fishingin  the 
large  rivers,  and  fishing  in  the  lakes,  small  rivers,  and  archi- 
pelago of  the  interior.  The  first  two  constitute  a  real 
branch  of  industry,  and  are  carried  on  without  interruption 
during  the  whole  time  that  the  season  and  the  law  allow. 
The  most  lucrative  kind  of  fishing  is  that  of  the  sildkhaj  or  The  stroem- 
gtroemming  ( Olupea  harengtis)^  a  small  herring  which  is  found 
in  prodigious  shoals  all  along  the  coast  of  Finland,  and  which 
constitutes  the  principal  food  of  a  large  part  of  the  inhabi- 
tants.   The  stroemming  is  taken  in  nets  with  small  meshes, 
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_  which  are  used  at  night,  and  which  are  aUowed  to  drift  with 
The  stroem- the  corrent  after  having  been  fastened  to  boats.  These  boats 
are  large,  having  no  deck,  and  are  generally  manned  by  from 
two  to  six  men.  The  most  abundant  stroemming  fishing  is 
near  the  island  of  Alande  and  in  the  archipelago  of  ^bo,  and 
then  along  the  coasts  of  the  governments  of  Nylande  and 
Wasa.  Unfortunately,  we  have  no  data  of  the  quantity  an- 
nually taken.  It  is  only  known  that  fix>m  1871  to  1875  there 
were  sent  each  year  from  the  island  of  Alande  from  7,000  to 
8,000  barrels  of  salt  stroemming  (a  barrel  contains  aboat  127 
kilos,  280  lbs.),  and  from  the  government  of  Nylande  2,000 
barrels,  besides  what  was  consumed  at  home.  In  the  latter 
government,  in  1875,  the  sea-fisheries  employed  764  boats, 
3,886  nets  with  close  meshes,  and  354  seines,  yielding  5,721 
barrels  of  stroemming^  besides  other  fish.  It  is  proper  to  add, 
however,  that  these  figures  are  only  approximate,  and  very 
probably  far  below  the  real  amount. 

The  ^9rat  {Olupea  sprattua)  is  less  abundant  than  the 
stroemming.  Large  quantities,  however,  are  taken  at  certain 
points  on  the  coast  towards  the  south  and  southwest.  The 
best  is  that  of  the  Ekenas,  which  is  known  and  sought  after 
in  commerce  in  a  preserved  form. 
fl8h«?M?  "^  '*     '^^  principal  salmon  and  sik  fisheries  are  in  the  great 

rivers  of  Tomeo,  Kemi,  JJldk^  Kumo,Kymmene,  and  Waoksi. 
The  salmon  is  taken  either  in  the  crawl  or  the  seine.  In 
Lake  Ladoga,  in  the  early  part  of  winter,  before  the  lake  is 
frozen,  they  catch  a  variety  of  salmon  with  the  line  which 
rarely  weighs  more  than  6  or  7  kilos  (13  to  15  lbs.),  but  whose 
flesh  is  flEkt  and  savory.  Thence,  as  well  as  from  Kymmene, 
the  salmon  has  at  all  times  been  sent  to  St.  Petersburg,  firesb 
and  presei'ved  in  ice,  while  elsewhere  it  is  salted,  which  de- 
prives it  of  much  of  its  value. 

The  quantity  of  salmon  and  sik  taken  from  1871  to  1875  in 
the  state  fisheries  of  Torneo,  Kemi,  Ijo,  X71e&,  and  other 
smaller  rivers  of  the  government  of  Ule&borg,  was — 


TheBprAt 


Statlrtlcs. 


1871 
1872 
1873 
1874 
1876 


Salmon. 


Sik. 


KiloA. 


235,900 
255,883 
219,825 
215,794 
278,140 


Pounda. 


518,080 
562,984 
483,615 
474, 767 
611.908 


KUos. 


PoandB. 


40,290 
22.313 
22,064 
23,205 
38,950 


88,638 
49.088 
48,544 
61.051 
89^600 


The  number  taken  in  the  state  fishery  on  the  Kumo  River 
is  not  accurately  known,  but  these  fisheries  being  leased  at 
12,236  marks  ($2,912)  per  annum,  the  amount  taken  must 
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be  considerable.    Moreover,  the  animal  revenue  of  the  fish-      vm^^m. 
eries  belonging  to  individuals  on  this  river  is  estimated  at   snimonfiBbeiy. 
20,000  marks  ($4,760). 

The  most  abundant  firesh-water  fish  is  the  silvery  lavaret.  J^^'*^  ^^• 
When  salted  it  constitutes  an  imi)ortant  part  of  the  food  of 
the  people  in  the  interior.  The  spawn  is  sold  in  large  quan- 
tities in  the  market  at  Helsingfors  and  other  cities,  and  is 
very  fine  eating.  In  the  archipelago  and  in  the  fresh  waters 
the  following-named  fish  are  taken :  Perch,  pike,  common 
Sandra,  bream,  roach,  rase,  eel,  lamprey  eel,  pout,  trout,  otherflaheries. 
flounder,  etc.  These  fish  are  taken  either  with  lines,  nets, 
wheels,  or  in  trawls.  These  fisheries  are  carried  on  only  as 
necessary  to  agriculture,  yet  they  furnish  more  than  enough 
for  the  local  demand. 

It  is  impossible  to  fix  even  approximately  the  quantity      %!^^^  ^I 
and  the  total  value  of  the  fish  taken  annually  in  Finland,  rtiw. 
The  annual  export  to  Bussia  and  Sweden  is  only  known  by 
the  custom-house  record.    The  amount  of  this  export  during 
the  last  few  years  was  as  follows : 


Deioriptlon. 


IMhflth,  exported  alive kiloe. 

Bihnlmoa banela. 

Salt itroemmtng   do... 

Other  Unda do... 

Cnba * nnmbor. 


1874. 


*88,024 

1,846 

12,278 

847 

8,16<>,050 


1876. 


tl,  850, 870 

1,481 

14,445 

2,636 

2,006,050 


1876. 


11,630,818 

2,086 

16,882 

2,161 

2,064»088 


*  1,842,825  Um.  1 8,412,600  Ibe.  1 8.868,200  Iba. 

This  exiK>rtation  represents  a  value  of  about  1,525,327    Exportation, 
marks  ($303,503)  for  1874,  2,399,013  marks  ($570,965)  for 
1875,  and  2,685,543  marks  ($639,159)  for  1876. 

The  seal-Hshery  is  carried  on  in  the  open  sea,  and  at  the  Seaifabery. 
dose  of  winter.  The  hardy  fishermen  advance  on  the  ice, 
pushing  their  boats  before  them,  uutil  they  reax)h  the  open 
sea.  Then  they  row  to  some  large  mass  of  ice,  on  which 
they  climb  and  allow  themselves  to  drift  with  the  current. 
If  the  fishing  is  good,  the  product  may  be  100  seals  per  boat. 
In  1875, 1,740  seals  were  taken  in  the  government  of  Wasa, 
while  on  the  island  of  Alande  the  seal-fishery  produced,  ac- 
cording to  official  data,  only  6,700  kilos  (14,800  lbs.)  of  fat 
per  year,  on  an  average,  from  1871  to  1875. 

In  the  Gulf  of  Finland  this  fishery  is  less  productive,  and 
scarcely  exceeds  100  seals  per  annum.  It  is  a  singular  fieMSt 
that  seals  are  found  not  only  in  Lake  Ladoga,  but  also,  as  I 
have  already  remarked,  in  Lake  SaXma. 

Products  of  fishing,— FiOi  (value  of  production),  2,685,543 
marks  ($639,159),  2.72  per  cent,  of  total  expenditure ;  im- 
portation of  fish,  1,400,000  marks  ($332,200). 
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Exhmu, 
Group  5,  Class  45. 

Adbunistration  db  la  Prison  d'Abo  {Abo  atraffUugeUe),  Jho. 

Fishing  nets. 
$  Rbnfors,  H.  (manofacturer),  Kajana, 

Fishing  utensils. 

Group  7,  Class  72. 

NiskaAnka,  UlMorg, 

Preserved  game  and  fish. 
Sakdell,  W.,  ffehingfora. 

AnchoYies. 
Stock  Cohpaitt  at  UleIboro  for  the  Manufacture  of  Preservks. 

Preserved  game  and  fish. 
Stock  CoBCPANT  at  Ekenas  for  Salting  Fish  (EkendaJUksdlteriholag), 
Eieenda. 

Anchovies ;  boneless  herring. 

fra:noe, 

» 

Fkh. 


Whalebone. 


Bils. 


Whaiebone. — ^The  scarcity  of  this  article  of  late  years  has 
raised  its  price  from  15  to  45  fr.  ($3  to  $9)  per  kilo  (2^  lbs.), 
in  a  raw  state,  and  has  caused  the  prosperity  of  the  mana- 
facture  of  Indian  whalebone,  which  is  nothing  more  than 
buffalo  horn,  the  price  of  which  does  not  exceed  160  to  170 
fr,  ($32  to  $34)  per  100  kilos  (220  lbs.). 
of^hSi^*^nten!     FishiTig  uteusils. — The  manufactories  of  fishing  utensils 

are  15  in  number,  12  of  which  are  established  at  Paris  and 
one  in  each  of  the  cities  of  Morlais,  Toulouse,  and  Avranches. 
The  raw  materials  used  are  copper,  salt,  aluminium,  reed, 
walnut  wood,  elm,  comel  wood,  privet,  bamboo,  hickory, 
spearwood,  silk,  hemp,  flax,  cotton,  and  the  intestines  of 
silk-worms.  Artificial  flies  are  made  of  birds'  feathers. 
Everything  is  made  by  hand,  even  the  nets,  with  the  ex- 
ception of  the  large  instruments  for  sea-fishing,  which  are 
made  by  machinery. 

wagi».  The  price  of  a  day's  work  varies  from  6  to  9  fr.  ($1.20  to 

$1.80)  for  men,  and  2^  to  4  fr.  (50  to  80  cents)  for  women. 
The  transactions  in  fishing  utensils  may  be  estimated  at 

PitMiuction.  2,000,000  fr.  ($400,000),  of  which  one-third  is  expended  for 
raw  material  and  two-thirds  for  labor  and  general  expenses. 
For  ten  years  past  this  branch  of  industry  has  been  growing 
daily  of  more  importance. 

Sponges.  Sponges. — Sponges  are  gathered  on  the  shores  of  Asia, 

Africa,  in  the  Grecian  Archipelago,  upon  the  English  An- 
tilles, and  in  the  Archipelago  of  Bahama.  There  were  im- 
ported inro  France  in  1875,  246,660  kilos  (542,665  lbs.)  of 
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sponges,  of  which  93,324  kilos  (205,312  lbs.)  were  re-exported.       ^»^'c»- 
In  1876  the  imports  showed  257,878  kilos  (567,331  lbs.)  and   sponges. 
the  imports  89,600  kilos  (197,120  lbs.).    The  principal  mar- 
kets for  this  trafSc  are  Paris,  Trieste,  and  London. 

Meats  and  fish. — ^Fish  also  form  an  important  article  of 
food.  The  fish  of  the  northern  seas  constitute  an  article  of 
valuable  import,  and  the  coastwise  fisheries  have  reached  a 
considerable  development  in  certain  parts  of  the  west.  Fisheries, 
which,  communicating  by  rail  with  the  cent'Crs  of  consump- 
tion, compete  with  those  of  the  department  of  the  Manche. 
Paris  has  become  the  central  market  and  the  point  of  ship- 
ment for  this  article. 

Exhibits.  Exhibits. 

Qroup  5,  Class  45. 

(Berthblin,  Dottlevant-le-Chdteau  (ffaute-Marne), 

Atmospheric  wheelbarrow  for  the  transportation  of  live  fish. 
*  Bkssou,  C,  Fecamp  (Seine-Infirieurey  * 

Yarioas  fishing  utensils. 
tCLERBT  (J.-M.))  Avranches  (Mancke), 

Varlons  fishing  articles ;  the  so-called  English  fishing  rod  a  specialty. 
X  CoMPAONiE  G£n:6rale  CHANVRiifcRE  (L^ni  et  Coblenz),  ParU, 

Twine  for  nets  and  fish-lines. 
CoBBUf  (J.),  Paris. 

Fishing  atensils. 
Delabairs  (^.),  Dunkerque  (Nord). 

Utensils  used  in  sea-fishing. 
HouLBR&QUE  (A.),  Fecamp  (Seine- Inf^eure). 

Group  of  utensils  and  products  of  the  local  fishery, 
t  Johnston  (H.-S.  bt  Cie.),  ArcacHwn  (Gironde). 

Complete  drag-net. 
L^ER  AtNi^,  Dieppe  {Seine-Infirienre). 

Fishing  utensils. 
MoNTBNAT  (A.-G.),  Paris. 

A  Parisian  weir. 
*MoRicEAU  Fr^rbSi  Paris. 

Fishing  utensils ;  nets  made  by  hand. 
tNiOLLON  (G.),  Marseille  (Bouohes-durRhdne). 

Fish-hooks  and  fishing  utensils. 
BoBiLLARD  (A.),  Paris. 

Utensils  for  river- fishing. 
$  UouQUET  (A.),  D6le  (Jura). 

Fishing  rod  with  springs. 
$  Sbmelix  (T.)  PUjre  et  Fils,  a  la  Fosse,  He  de  Noirmautier  ( Vendde). 

Fyke-nets  for  shrimps  and  fish. 
Tbxtroy  (E.),  Avranches  (Manche). 

Knives  for  cod-fish  work. 
tTitiPARD  (H.),  Cheneoey^par-Quingey  (Doubs). 

Nets  and  snares  for  crabs  made  of  iron  wire. 
(Trosseillk  (A.),  Paris. 

New  model  of  fish-tronsses;  various  fishing  vessels;  improved  fish- 
gigs. 
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nuNCK.        VBSQnT  BT  CiE.,  ParU, 

Mechanical  nets,  seines,  and  drag-nets,  of  all  siMB,  for  sea  and  river 
fishing ;  nets  ior  sardines. 

Group  7,  Class  72. 

Exhibito.         •  AmEUX  FsiiRBS,  Nantea  (Lohre^InfMmnre). 

Preserved  fish. 
tBBNOtr  FRteES  BT  RiCHABD,  Ifantet  {Loire-ItrfMrnn). 

Sardines  and  tunnies  in  oU. 
'BiABDOT  (A.),  Paris, 

Fish  preserved  by  a  new  process,  which  leaves  their  natural  color, 
without  the  use  of  toxical  agents. 
Cauiabottb  et  Dumaonou,  Pari$. 

Preserved  iish. 
Cormibr  Fils  BT  Yi&RON  (A.),  Paris, 

Preserved  fish. 
Dblidou  (E.),  Saint-QiUm-sur-Vie  ( Vmid^), 

Comestible  omstacea  and  mollusks. 
Dltei&OAULX  FRftREB  ET  CiE.,  Bordeaux  {Gironds). 

Pickled  fish  and  tunnies  in  oil. 
$  Fbrrbr-Caloni  (L.);  Collioure  {Pyr^n^ea-Orimialea). 

Preserved  anchovies. 
tFiRMiN  (8.),  CnAsio  (Loire^I^fMeure). 

Preserved  fish. 
^GiiiOT  (£.)  ET  Qalland  (A.),  Paris. 

Salt  and  smoked  fish. 
tGRiYART  (A.),  DouametMz  (Finistire). 

Fish  in  oil. 
tISPA  (P.),  Douamenez  (Finist^), 

Sardines  in  oil. 
LEMENTOimois  (F.)  BT  PANDER  (J.),  ChranvUls  (Manche), 

Dried  and  salted  cod. 
Lb  Ray  (A.),  Palais  (MarUhan). 

Salt  fish. 
tLEROUX  (J.),  Port-Maria  (Morbihan). 

Sardines  in  oil. 
LBVE8QUB  (L.),  Nantes  (Loire-InfMeure). 

Sardines  in  oil. 
LuMiNEAU  ET  PiCHERT,  Naniss  (Loirs-Inf^rieure). 

Sardines  and  tunnies. 
*  Macquet  Fr&rbs  et  Gib.,  Bsrok-swr-Mer  (Pas-de-Calais), 

Salt  and  smoked  herring. 
tOoBREAU  (J.  et  C.)  Fr&res,  Nantes  (Loire-I^fMeare). 

Sardines  and  tunnies  preserved. 
tPENANROS  DE  l'Ile-Tristan  (G.),  Douamsnes  (Finistire), 

Preserved  fish. 
tPETiT(J.-P.),  Paris. 

Pickled  fish. 
'Philippe  (Ch.)  et  Cnc.,  Nantes  (Loire-Iftf^Meure), 

Preserved  fish. 
Qu^NERDU  Jbune,  Douammeg  (Finisiire). 

Sardines  preserved  in  oil. 
Salles  (Ve.  A.)  bt  Chatbubr  (E.),  ViUe-^-Bois  {Loire-Infkieure). 

Preserved  sardines. 
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TiROT  (P.)  BT  PoiTOU,  BeouforUen-  ValUe  (Maine-et-Loire).  vrakce. 

Preserved  sanlines  and  tunnies. 

Group  8,  Class  84. 

AUBRY  ( J.-A. ),  Ar^  ( Qirande).  BxUbit* 

Oyster-cultural  prodactions. 
AuscHiTZKY  (L.),  Arcachan  (Oironde). 

Oyster-cultural  productions  and  utensils. 
AviNENC  (G.),  Puy  (Haute-Laire). 

Piscicultnral  apparatus  for  hatching  the  eggs  of  trout  and  salmon. 
Abran  (M.),  Marennes  (Charente-InfMeure). 

Oysters  spawned  in  1875. 
tBAiLLY(E.),  Cauoale  {IlU-^t'Vilaine). 

Oysters. 
tBALESTB  (£.),  Gujan-Mestras  (Oir(mde), 

Oysters. 
Bajllt  (L.),  Marchais  {(Hrondey 

Oysters. 
I  Barbi^Gilles  Fils,  Vivier  (IHe-et-Vllaine). 

Oysters. 
tBEAUD  (J.),  8able8-d^0Umne(rmd^). 

Live  and  dried  oysters. 
t  Bbrthoule  ( A.  )y  Baaw  ( Puy-de- D&me), 

Trout  and  other  fish  from  the  piscicultnral  work  carried  on  at  Lake 
Chauvet  (near  Basse). 

Blaxc-du-Charraul  (A.),  ohdteati du  Chnrraulf  canton de Laudes  {Baute- 
Loire), 
Apparatus  for  hatching  eggs  of  fresh-water  fish. 
t  Blancuard  Fils,  Marennes  {Charente-Infiriewre), 

Oysters  spawned  in  1874,  1875,  and  1876. 
Blanchb  (L.)i  Roche- Bernard  (^Morlnkan). 

Mussels  from  crawls. 
BoNNAMY,  Gujan-MeBtra  {Oironde). 

oyster-cultural  utensils  and  productions. 
BoRET.  (J. -J.),  Aroackon  {Gironde), 

Oystcr-cultaral  apparatus  and  utensils. 
Bouchon-Brandely  (G.-J.-B.)  (College  de  France),  Paris, 

A  treatise  on  pisciculture ;  various  reports  on  pisciculture  and  oyster 
culture. 
X  BonsRRB,  S<dni-Hilaire-durRie»  ( Vendue). 

Salts  from  the  Vie  River ;  manuscripts  on  salt  marshes  and  their  pro- 
ductions. 

tCAPFORBT(M.)  ET  ClB.,  Arcoolum  {Gironde)  et  Tremhlade  {Charente- 
Iitf'iirieure), 
Oysters ;  collectors  with  spat  attached. 
*  Carbonnier  (P.),  Paris, 

Apparatus  for  hatching,  raising,  and  transporting  fish ;  series  of  aqua- 
ria stocked  with  indigenous  and  exotic  fish. 
Castillon  (A.),  Bordeaux  {Gironde). 

Oysters. 
Cazaubon  etMasson,  Arcachon  {Gironde), 

Oysters. 
t  CnAiLLl^  (E),  ChairessaCf  commune  de  ChaUloffette  (Charente-InfMeure), 
Oysters. 

28  P  B— VOL  6 
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FRAKCB.        Chaniaud  (E.),  Tremblade  (Charente-InfMemre). 

Oysters. 
Chas  et  Cabsel,  London, 

Various  kinds  of  salmon. 
Che  VALUER  (F.),  AvaUon  {Charente-InfMeure)' 

Green  oysters. 
C0MIT&  ly  Ostreiculture  du  Morbihan,  Auray,  haie  de  Quibtrany  la 
TrinitS-eur-Mer,  Lorient,  et  Vanne, 

Oyster  culture ;  prodactions  ;  utensils ;  apparatus. 
Daussy  (£.),  Audengo  {Gironde), 

Oyster-hive  and  artificial  shell-fisli. 
Exh ibito.  t  Delage  ( V. ),  Boohefortsur-Mer  (  Charen te-Inf^rieure). 

Pieces  of  crawl  with  mussels  and  young  attached. 
tBELiGEY  (D.),  Gujan-Mestras  {Gironde) 

Oyster-cultural  hive. 
D16NAC,  Gujan-Meslras  {Gironde). 

Oyster-cultural  productions  and  utensils. 
DoiULLARD  (6.)  ET  Machaudi&re,  Audenge  {Gironde). 

Sluices  and  fishing  utensils ;  products  of  these  reservoirs. 
Dubsance  (M.),  Farts, 

Aquarium  of  fresh- water  fish. 
t  DuTRUCH  (A.),  Arcachon  {Gironde), 

Oyster- cultural  productions. 
t  Galbert  (A.  DE),  Buisse  {s^e). 

Plan  of  the  piscicultural  establishment  of  Bnisse. 
Gaury  (fi.),  AvalUm  {Charente-Inf^rieure). 

Green  and  white  oysters. 
Gauthibr  (L.),  Arcachon  {Gironde), 

Oyster-cultural  productions. 
GORPHE,  Andernos  {Gironde), 

Oyster-cultural  productions, 
t  Goubie-Browne  ST  CiE.,  Arcachon  {Gironde), 

Oyster-cultural  utensils  and  productions. 
t  GouiN  (A.),  Cluipus  {Charente-Infirieure), 

Wooden  model  representing  the  Sendre ;  oyster-hurdles,  with  appa- 
ratus; oyster-cultural  establishments;  transport  boats  in  motion;  ac- 
cessories. 

*  Granceneuve  (A.),  Arcachon  {Gironde), 
Oyster-cultural  productions. 

*  Grenier  (F.),  Arcachon  {Gironde), 
Oyster-cultural  utensils  and  productions. 

*  Gressy  (A.),  Camac  {MorWian), 
Oysters ;  oyster-cultural  apparatus. 

GuiET  (J.-J.)>  Arveri  {Charente-InfMeure), 

Green  oysters ;  garnished  tiles. 
t  Haiman  (£.),  la  Teste  {Gironde), 

Oyster-cultural  productions ;  various  kinds  of  collectors ;  implements. 

*  Halna  du  FRfeTAY  (F.),  PonUVAhH{Finiet^), 
Plan,  in  relief,  of  reservoir  for  Crustacea. 

t  Hedde  (A.),  Fuy  {Haute-Loire), 

Apparatus  for  transporting  live  fish. 
Johnston  (W.),  Arcachon  {(Hronde), 

A  complete  drag-net.  , 

Kemmerer,  S<Unt'Martin-d€'B^{Charente'Inf4rie»re), 

Manuscripts  and  treatises  on  fish  culture. 
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La  BLANCirfeRE  (H.  de),  Pari9.  frakcb. 

A  reduced  copy  of  a  mosaic  discovered  at  Lyons,  the  border  of  which 
represents  nomerous  fishes ;  paper  on  the  kinds  of  fish  known  in  ancient 
times. 
Lachoux(J.)  bt  Villenbuvb  (F.),  Saint- Vivien  (Gironde). 

Oysters  of  Saint-Vivien  and  Richard. 
Lambertu  (A.),  Ar^  (CHronde), 

Oyster-cultoral  productions. 
Lb  Breton  (£.),  Paris. 

Water-cress  aqnarinm. 
Lehcbrff  (F.-M.),  Caucale  (Ille-et-Vilaine), 

Oysters. 
t  LemaItre  (J.),  Caucale  (Ille-ei'ViUine),  Bzhibits. 

Oysters. 
Le  M&vel  (V.)  et  Cie.,  Caucale  {Ille-et-Vilaine). 

Oysters. 
ilJRROVX  {B,)y  Trinit^-aur-Mer  (Morhikan). 

Oysters  and  vmious  kinds  of  sea  shell-fish. 
*Lbroux  (H.),  Sables  {Vendde), 

Oysters ;  mollusks ;  explanatory  paper. 
Lesca  (F.),  la  Teste  (Gironde), 

Oyster-cultural  utensils  and  productions. 
*  Lesca  (L.),  Bordeaux  {Gironde). 

Model  of  reservoir  for  fish. 
Maillard  (A.),  Paris, 

Eels  taken  at  their  birth ;  essays  on  breeding  and  preservation  in 
fresh  and  salt  water. 
Marcuaio)  (B.-T.),  Pans.  " 

Aqaarium  for  fresh- water  and  sea  fish, 
t  Marion  (J.),  Paris. 

Transport  for  live  fish ;  transport  for  fish-eggs  artificially  fecundated; 
reservoir  for  fish. 
Mas,  Andemos  (Crironde). 

Oysters. 
Maslieurat-Lag&mard  (G.-E.),  Salagnao  (Creuse). 

Wooden  box  for  hat<;hlng  fish-eggs. 
*Mauduit  (H.  de)  et  Salminihac  Fr&res  (de);  ChAteau  de  SeUm 
(Finist^e). 

Gathering,   breeding,  and  fattening  oysters;    processes;   utensils; 
productions. 
Michelet  (J.),  Arcachon  (Crironde). 

Oyster-cultural  utensils  and  productions. 
Millet  (C),  Paris. 

Aquicnltural  apparatus ;  maps,  plans,  works,  and  publications. 
*MoNTAUOt  (de)  Fr^res  ET  CiK.,  la  Teste  {(Hronde), 

Plans  of  their  oyster  establishments  and  parks. 
MOREAU-SCLAFER,  Paris. 

Oysters  preserved  in  glass  jars. 
t  MouNiER  (£.),  Sahles-d^Olonne  ( Vend^). 

Live  oysters ;  live  palourdes. 
Paret  ET  CiE.,  Paris. 

Trout  of  all  ages. 
Patinet  (C),  Arallon  (Ckarente-Infirieure). 

Green  and  Portuguese  oysters. 
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FUANCE. 

•4 


Exhibits. 


^4  Igeria. 
FishcpieB. 


Peychaud  (E.)»  Bordeaux  (Gironde). 

Oyster-cultural  utensils  and  productions. 
Philibkrt  (J.),  Feura  (Loire), 

Fish  from  the  ponds  in  the  Plain  of  Farey. 
PoiRiER  (H.-E.),  Paris, 

Natural  sea- water  preserved  pure  with  all  its  properties,  and  rendered 
imputrescible  by  a  new  process ;  aquarium  for  con^«iuing  crust  acea,  etc. 
•  Pozzy  (M.),  Sarzeau  {Morhihan). 

Oysters  raised  by  artificial  means,  with  hatching  apparatus. 
t  PULLIGNY  (DE),  Paris. 

Plan,  in  relief,  of  transformations  made  in  various  marshes  and  rivers 
which  have  become  breeding  places  for  fish  and  Crustacea. 
Raveneau  (A.  F;),  Paris, 

Apparatus  with  an  orifice  for  the  forcing  of  oxygen  into  the  water 
of  aquaria,  artificial  rivers,  reservoirs,  etc. 
t  Paveret-Wattel  (C.)/  Part*. 

Ichthyological  map  of  France. 
Rico  (B.),  Clermont-Ferrand  (Puy-de-Ddme), 

Dead  fish,  skeletons,  and  eggs,  preserved,  stuffed,  cast  in  plaster,  and 
colored;  live  fish  of  the  Cypriuidro  family. 
tRiVASSEAU,  Bourcefranc  {Charente-IfffMeure). 

Oysters. 
ROBix  (A.-G.),  Villeuve-sur-Lot  (Lot-et- Garonne). 

A  new  system  of  oyster-culture ;  rock  collections,  borders  for  hurdles, 
etc.,  all  of  earthenware. 
Rothschild  (J.),  Paris, 

Books ;  plates  of  aquaria  and  fish. 
tSoLMON  (S.)i  Maine-Simonf  prds  £taules  (Charente-Inf^eure). 

Oysters. 
Seigle  (J.),  Cauoale  (Ule-et-Vilaine). 

Oysters. 
SicORD  (A.),  Marseille  (Bouches-du-Rh6ne). 

Live  plants  from  the  Mediterranean  Sea  and  from  seed-beds ;  salts  and 
plants  produced  naturally  out  of  water  under  certain  circumstances ; 
tables  indicating  the  natural  saltness  and  freshness  of  sea- water;  al- 
bums, etc. 
t  Thomas,  Chdteau  deKfjeau,par  Brest  (Finisthre). 

Oyster-cultural  utensils. 
Thury  (de),  Chdteau  de  Cassieu  (Gironde). 

Oyster-cultural  apparatus. 
Tizon  (C),  Caucale  (lUe-et-Vilaine). 

Oysters. 
Turlure  (H.),  Kerm4lo  (Morhihan). 

Oyster-cultural  hives. 
Venot  (G.),  la  Teste  (Gironde). 

Oyster-cultural  processes,  utensils,  and  implements ;  live  specimens. 
Tillers,  Bayeux  (Calvados), 

Mussels;  oysteiv. 

ALGERIA. 

\  Fisheries. 

The  water-courses  of  Algeria,  being  dry  during  the  warm 
season,  are  not  conducive  to  the  multiplication  of  fish.  The 
contemplated  construction  of  large  reservoirs  may  obviate 
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this  diflSculty,  allowing  the  application  of  fish  culture  with  _  ^^_^^^ 
the  hope  of  similar  results  to  those  attained  by  the  reservoirs  -Aigeria, 
of  Dordogne,  Vanne,  etc. 

Coral. — ^The  richest  and  most  valued  coral  banks  are  found  CoraL 
in  the  Mediterranean  Sea,  but  particularly  on  the  coasts  of 
Algeria  and  Tunis.  From  the  commencement  of  the  six- 
teenth century  to  the  year  1794  France  had  almost  exclu- 
sive possession  of  the  coral  fishery  on  the  coasts  of  Africa^ 
La  Calle  (a  province  of  Constantine)  became  the  principal 
establishment  of  a  company  founded  by  the  inhabitants  of 
Marseilles,  who,  by  means  of  a  rental  paid  to  the  state,  ac- 
qoired  the  monopoly  of  this  industry  and  rendered  it  a  veiy 
flonrishing  one.  The  suppression  of  this  monopoly  in  1794, 
and  the  liberty  of  concurrence  offered  to  the  Italians  and  to> 
the  (renoese,  led  to  the  ruin  of  the  coral  industry  in  France 
and  threw  it  into  the  hands  of  Italy,  who  now  finds  herself 
mistress  of  the  market.  The  rental  of  800  fr.  ($160)  paid  to 
France  by  the  fishermen's  barks  is  insufficient,  and  hardly 
covers  the  expenses  of  inspection. 

The  coral  fishery  on  the  coast  of  Algeria  is  very  fertile ;  it 
yields,  according  to  M.  Lacaze-Buthiers,  an  annual  return 
of  about  30,000  kilos  (66,000  lbs.),  estimated  at  about 
2,500,000  fr.  ($500,000).  This  original  value,  transformed  ^^^|«^^f^i»« 
by  industry,  represents  commercially  from  11,000,000  to 
12,000,000  fr.  ($2,200,000  to  $2,400,000).  Thus,  it  is  evident 
it  would  be  to  the  greatest  interest  of  France  to  adopt  a 
combination  which,  without  leading  to  the  freedom  of  the 
coral  fishery,  would  excite  the  Algerians  to  pursue  the  in- 
dustrj'  and  commerce  of  wrought  coral.* 

Sponges. — ^Various  experiments  attempted  since  1858  haive  sponges. 
shown  that  sponges  of  the  finest  texture,  comparable  to  those 
collected  on  the  coasts  of  Syria,  exist  on  the  Algerian  shore. 
There  is  in  this,  as  well  as  in  the  coral  fishery,  a  source  of 
industry  and  of  fortune,  which  the  Algerian  merchant  ma- 
rine is  beginning  to  seriously  consider. 

ExhUnta.  Exhibits. 

Group  5,  Class  45. 
HsRBET  (A.),  Pari*. 

Coral,  crude  and  maunfactured. 
Mahike  Service,  Algiers. 

Special  exhibition  of  instruments  and  other  material  used  in  the 

*  Interesting  details  on  the  coral  fishery  in  Algeria  can  be  found  in 
the  following  works : 

"Natural  History  of  Coral :  organization,  reproduction ;  coral  fishery 
in  Algeria ;  its  industry  and  commerce."    By  M.  Lacaze-Duthiers. 

''Coral  Fishery  on  the  Coasts  of  Algeria.''  By  M.  Cavelier  de  Caver- 
viUe  (Maritime  and  Colonial  Review,  May  and  June,  1878). 

"History  of  La  Calle."    1878.    ByM.  Ferand. 
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FBAKCK. 


Algeria. 


Exhibits. 


Cochin  China. 


Exhibits. 


Gtuuieloupe. 

Exhibits. 
French  Chiitma. 

Exhibits. 


fishing  and  working  of  coral,  prepared  under  ^the  direction  of  M.  Ad 
miral  Dupin  de  Saliit-Andr6  (marine  commandant),  Algiers: 

1.  Sample  of  eorul-boat  and  implements,  built  by  Noto  Brothen, 
Calle;  price,  450  fr.  ($90). 

2.  Water-color  painting,  by  M.  de  P^jol,  representing  three  oonl- 
boats  on  fishing  grounds. 

3.  Coral  rock  presented  by  M.  Gaetano,  of  B6ne ;  value,  150  fr.  ((30). 

4.  Three  blocks  of  coral,  presented  by  M.  Palmarino,  of  B6ne ;  value, 
55  fr.  (111). 

5.  Samples  of  rocks,  branches  of  coral,  madropores,  sponges,  etc., 
collected  on  the  coasts  of  Africa. 

Group  7,  Class  72 

Ayeluno,  CalU  {ConatanHnt). 

Sardines  in  oil. 
Garvin  P&re  et  Fils,  Algiers, 

Sardines;  anchovies;  tunnies  in  brine. 
Chauvain  Fils,  PhillippevilU  {Conaiantine). 

Fish  in  oil. 
Garcia,  Cherchell  ( Algiers). 

Anchovies  and  sardines  in  brine. 
Nielli  FrI:re8,  Phillippeville  {ConaianHne), 

Preserved  fish. 
Plasse  (C),  Algiers, 

Preserved  fish. 
SiDER,  Phillippeville  {Consianiine). 

Salted  and  preserved  fish. 

COCHIN  CHINA. 

Group  5,  Class  45. 

Duong  Van  Nink,  Binh  Hoa  (Saigon), 

Fish-models. 
$  HuiNH  Khai  Quax,  Sadec, 

Fish-oil. 
Inspection  de  Baria. 

Fishing  implements. 

JORE. 

Turtles. 
Local  Service  de  Rach  GU,  Rack  Gid, 

Fishing  implements. 
Local  Service  de  Sadec,  Sadeo, 

Fishing  implements. 
Local  Service  de  SaXgon,  Sc^on. 

Shark-fins,  tortoises,  etc. 

QUADBLOXTPE. 

Group  5,  Class  45. 

}  Beauperthuy,  Saint-Martin  (French  quarter). 

Fish;  Crustacea. 

FRENCH  OVIANA. 

Group  5,  Class  45. 

t  CoMiTt  Central  d'Exposition,  Cayenne, 
Isinglass. 
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GiSAUD,  Quartier  de  Kourou. 

Shells. 
PouOBT,  Cayenne, 

IsiDglass  in  bladders. 
V018IN  (F.),  Approuague. 

Fiah-bonea. 


FRANCE. 


INDIA. 


Group  5,  Clabs  45. 


tCASTAiNO,  PoMdioKiry. 

Fiah-oD. 
Lopj^s,  Mohi, 

Fiah-oU;  iainglaaa. 


Group  7,  Class  72. 
f 


Castaino,  Paudidh&y. 

Dried  fiah. 

COMIT6  lyEXPOSITION,  Moh^. 

Dried  fiah. 

MARTINiqUB, 

Gboup  5,  Class  45. 

•Bklangbr  (C),  Saint-Pitrre, 

Collection  of  fiah. 

MATOTTB. 

Group  5,  Class  45. 

Administration  Locale. 


Tortoiae-shella. 


NEW  CALEDONIA, 

Group  5,  Class  45. 


Chatin. 
Flsh-neta  and  varioua  implements  uaed  in  fiahin^ 

JOUBSEAUMB  (Dr.). 

Collection  of  sheila. 
La]1bert(R.-P.). 

Sheila  of  Now  Caledonia. 

LiQUES  (F.),  Noumea. 

New  sheila. 

OO^ANIE. 

Group  5,  Class  45. 
$Ahiot(£.). 

Sponges;  mother-of-pearl;  poarla. 
Bonnet. 

Oyater-pearla ;  tortoise-ahelU. 
CoMiTft  d' Agriculture  et  de  Commerce,  Papeete. 

Coral  piodactiona;  pearl-shella  and  oyater-pearla;  pearls. 
Gilbert-Pierre. 

Shells  and  corala. 
Gilbert  Pierre  (Dame). 

Coiala  from  the  Society  lalanda. 
Jaussen  (T.),  Papeete. 

Collection  of  pearla  from  the  Gambler  lalands. 
Macson  et  Cie. 

Pearla. 


Frsneh  Quiana. 


Exhibits. 


Indi*. 


Bxhibite. 


MarHnifUie. 

ExhibitB. 
MayoOe. 

Exhibits. 
New  Oaied&nie,. 

Exhibitik 


Oo9tmie. 
ExhibitB. 
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FIIAKCE. 


Oeianie. 
Exhibits. 
Riunion. 


Mariot. 

Shells  produced  from  pearl ;  whale-teeth ;  weapona  of  defense  againBt 
the  sea-elephant. 

REUNION. 


Exhibits. 


Sauffoi. 


Exhibits. 


SaUU-FUrre  and 
Miqueion. 


Exhibits. 


Group  5,  Glass  45. 

tPoTiER  (J.),  Saint-Denis. 
Fishing  implements. 

Group  7,  Glass  72. 

Lacazb  (E.);  Saint-Pierre. 
Preserved  fish  and  tortles ;  sardines  in  oil. 

SENEGAL  AND  DEPENDENCIES. 

Group  5,  Glass  45. 

Allys(V.),  Saint-Louis. 

Isinglass. 
Caminade,  Saint-Louis. 

Fish-oil. 
t  GoMiT^  ly  Exposition,  Saint-Louis. 

Gollection  of  natural  history,  including  fish,  turtles,  mollnsks,  cros- 
tacea,  various  harpoons,  and  fish  reservoirs. 
Dorlodat,  Saint-Louis. 

Fishing  Implements  of  the  Toucouleurs  (lances,  bow-nets,  etc.). 
$  Gest,  Dakar. 

Isinglass. 

GOLTDAMHER,  Poris. 

Isinglass  from  Senegal. 
t  Marc-Merle  Neveu  et  Robert,  SaiiKt-Louis. 

Isinglass;  fish-oil;  fish-scales. 
Sater  (Captain),  Bakel. 

Harpoons  for  crocodile-fishing. 

SAINT-PIERRE  AND  MIQUELON. 

Group  5,  Class  45. 

Broquakt  et  Cie.,  DunJcerque  (Nord). 
.  Nets  used  for  fish  of  Saint  Pien*e  and  Miquelon. 

COMIT^  D'EXPOSITION. 

Collections  of  natural  history,  including  fishing  implements. 
Lemar&chal  (A.),  He  aux  Chiens. 

Oil  from  brown  cod, 
Pepin  (T.),  Saint-Pierre. 

Cod  liver  oil. 

RiCHE. 

Cod-liver  oil. 
ViCTOiRE  (ScBur),  Saint-Pierre. 
Cod-liver  oil. 

Group  7,  Class  7S2. 

Arondel  (P.),  Ue  aux  Chiens. 

Cod-tongues. 
BOREL  (A.),  tie  aux  (Mens. 

Dry  cods. 
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Chauvdc  (fi.)>  ^  «««  Chietii.  fhance. 

Cod-heads.  SaiaU-Pi^rre  and 

COMELBT  FR&RES.  Miqtulon. 

Salt  fish. 
DousiE,  Saint-Pierre.  Exhibits. 

Capelans  in  brine. 
Drayer  (P.),  ile  aux  Chiena. 

Capelans. 
LSFLAT  (J.). 

Cod. 
BiAiLLARD  (P.),  ile  aux  Chiens. 

Cod;  capelans. 

GEEAT  BEITADT.  gbkat  mmtaik. 

Group  5,  Class  45. 

*  ALLCOCK  (Samuel)  &  Co.  (manufactarers),  Bedditck,  Bxhibitaof  flab- 

Pish-hooks,  fishing  rods,  fishing  reels,  sea  and  river  Hnes,  artificial  *"^  ^^"^^^^ '^**'- 
baits,  artificial  flies,  silk-worm  gut,  etc. 

*  Bartlett  (William)  &  Sons  (mannfactnrers),  BedcUtoh. 

Fish-hooks,  fishing  tackle,  fishing  rods,  silk- worm  gat  for  fishing 
purposes. 

*  Buchanan  (James)  (manufacturer),  Glasgow. 

Sea  fish-hooks  of  all  descriptions, 
t  Dickson  (William)  &  Co.  (Manufacturers),  Edinburgh. 

Salmon  and  trout  fishing  rods  with  improved  lock-fast  joints ;  improved 
landing  poles,  nets,  reels,  and  other  fishing  appliances. 
Rtder  (William  Henry)  (manufacturer),  Birmingham. 

Fishing  winches  and  tackle ;  new  method  of  fijcing  reel  or  winch  to 
rod,  BO  that  the  rod,  held  in  any  position,  balances  in  the  hand. 
Stuart  (John  &  William)  (manufacturers),  Musaelbwrgh,  Scotland. 

Cotton  and  hemp  prepared,  spun,  and  twisted  in  exhibitors'  mills, 
and  woven  into  nets  by  machinery  constructed  by  exhibitors.  The 
herring-mackerel  nets  are  made  800  meshes  in  breadth  and  up  to  1,000 
yaids  in  length.  A  selvage  of  stout  cord  is  woven,  and  can  be  knitted 
on  the  top  and  bottom  as  usually  required  by  the  French  fisheries. 
The  size  of  the  rows  of  meshes  is  accurately  mentioned,  and  the  knots 
aie  firm  and  cast  on  the  best  principle. 
i  WooDFiELD  (William)  &  Sons  (manufacturers),  Bedditch. 

Fish-hooks  and  general  fishing  tackle. 
$  Wright  (Robert)  (manufacturer),  Edinburgh. 

Fishing  rods,  reels,  and  lines ;  grilse,  sea-trout,  loch,  and  river  flies ; 
landing  nets  and  wading  boots,  stockings,  and  angling  gear. 

Group  1.  Class  72. 

Barnes  &  Co.  (manufacturers),  London.  Exhibits  of  pro- 

Fish  in  tins,  cooked,  ready  for  use.  °^ 

Crosse  &  Blackwell  (manufacturers),  London  and  Cork. 
Preserved  fish. 

Knowles  (J.  &.  G.)  (fish-curers),  Stonehaven. 
Dried  codfish,  ling,  etc. ;  smoked  haddocks,  etc. 

Lindemann  (Dr.  Adalbert  Charles),  Manchester. 
Fresh  meat  preserved  in  glass  vessels. 

MoiR  (John  &  Son),  (manufacturers),  Batcliff,  London. 
Various  kinds  of  fish. 


442 


UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 


Exhibits. 


6HBAT  BiuTAiH.  Perrt  (William  T.  L.)  (inannfaotiirer)^  FenMoneej  ComwdU. 
''  Marinated  pilchards,  prepared  in  pure  malt  vinegar  from  selected 

fish,  with  bay  leaves,  etc.,  and  packed  in  white  earthenware  Jan,  her- 
metically sealed. 
Tallerman  (Danuel)  (importer),  London. 

A  collection  of  preserved  meat,  fish,  poultry,  fruits,  vegetables,  etc.; 
working  models  of  his  refrigerating  apparatus  for  transporting  fresh 
meat,  etc.,  by  sea  and  by  land,  and  for  storing  it  on  land. 
WiOAN  (Henry)  &  Co.  (importers  and  manufacturers  of  isinglass), 
London, 
Isinglass. 

VICTORIA,  AUSTRALIA. 


Vietoria. 


Exhibito. 


Group  5,  Class  45. 

St.  John  (F.),  Melbourne. 
Case  of  Australian  fish,  as  per  subjoined  list : 

Lates  antaroHciu,    Sea-perch. 
JBinoploeua  armaiue.    Bastard  dorey. 
Arripie  georgia/nue.    The  roughy. 
Arr^As  iruttaoeue.    Salmon  trout. 
OUgonu  maoquarieneie.    Murray  cod. 
Dulse  auratue.    Murray  golden  perch. 
TKerapon  niger.    Murray  black  perch. 
Therapon  BichardeonL    Murray  silver  perch. 
Upenekkthye  porueue.    Red  gurnet. 
NeotephrpBope  zebra.    Zebra-fish. 
Pagrue  unioolor.    Snapper. 
Chryeophrye  australie.    Bream. 
Chironemue  marmoratue.    Kelp-fish. 
Chilodiiotylue  macropterue.    Eelp-fish. 
ChXlodactyltie  nigrioane.    Butter-fish. 
Lairie  heoateia.    Trumpeter. 
Latris  Forsieri,    Bastard  trumpeter. 
Flatyoephalue  Biohardeoni.    Flathead. 
Plafycephalue  iMuseneU,    Common  flathead. 
Platycephalua  Usvigatus.    Rock. 
Trigla  polyommaia.    Flying  gurnet. 
Lepidoirigla  vaneeea.    Small  gurnet. 
Sillago  punoiaia.    Whiting. 
Sphyrcma  novat-hollandia.    Pike. 
Neoephyrcena  multiradiata.    Skipjack  pike. 
Thyreitea  atun  Euph.    Barracuta. 
Hieiiopterue  recurviroetria.    Boar-fish. 
Seriola  grandis.    Yellow-tail. 
Caraffx  Georgianue.    Silver  bream. 
Temnodon  ealtatrix.    Skipjack. 
Neptomenue  travaU.    Travale. 
Agenosioma  diemeneis.    Mullet. 
Glyphidodon  victoruB.    Rock  perch. 
Ldbrichihye  Bleekeri.    Parrot-fish. 
Odax  Bichardsoni.    Stranger. 
Olietherope  oyanomelas.    Elegant  stranger. 
Crenyptervs  australis.    Rock  ling. 
Pleuronectee  victoriat.    Flounder. 
Copidoglanie  tandanue.    Murray  cat-fish. 
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Oi^hjpuiku,  Oreyi.    Sand  erf,  o.^TBBrrAiK. 

AngnUla  australis.    Silver  eel.  VietoHa. 

CkUlhnymua  pdlaneopomus, 
Neooarassius  ventricasua.    Carp. 

HUNGAEY.  «"»Q^^- 

Group  8,  Ci^^ss  84. 

Fishy  cmataoea,  andmoUusJai, 

t  B]£yAY  (Barou  Simon).  Exhibit*. 

Model  of  a  pond  in  bas-relief^  in  ibor  large  and  four  small  glass  vessels. 

ITALY.     •  "ALY. 

Gboup  5,  Class  45. 

T.AMTWARiE  (F.),  Cava  dei  Tirreni  (SaUme),  Bxhibito. 

Samples  of  tweed  for  fisliing  nets. 
Paulucci  (Marquis  M.),  Florence. 

Italian  extramarine  malacologioal  coileotion. 
Prbmi  (B.),  Ginee, 

Tunny-oil. 
ToMASi  (J.-B.),  V4rone. 

Nets  of  silk  and  flax  spun  by  hand. 
i  ZiUANi  (BOi  Breaola. 

Silk  and  twine  nets  for  hunting  and  fishing ;  drag-nets  for  fishing. 

JAPAN.  ^JAi»AN. 

Group  5,  Class  45. 

t  HaKOU-BoUTSOU-KiOKOU.  Bxhibito. 

Specimens  of  useful  animals, 
t  KaX-ta-Kou-shi. 

Cod-liver  oil. 
MitsuY-Boussan-KuaXsha,  Tokio. 

Fishing  apparatus ;  miarine  plants  of  various  kinds. 
Ou^OKA  (T.)y  Shid-^uoka  {Suruga), 

Fishing  apparatus. 
Yamamoto  (Y.),  Shid^uoka  (Suruga), 

Fishing  utensils. 

Group  7,  Class  72. 

KAJt  TA-EOU-SHI. 

Salmon  and  mticou  (a  kind  of  salmon),  preserved  in  tin  boxes ;  sun- 
dried  cod ;  oysters  preserved  in  ahdieiau  (a  kind  of  brandy  made  with 
rice). 
MitsuX-Boussan-KuaIsha,  Tokio. 

Sun-dried  fish ;  iriko  (a  kind  of  mollusk). 

NETHERLANDS.  nbtheulands. 

Group  5,  Class  45. 

t  AJtNTZBNius  Jannink  kt  Cie.  (manufaoturefs),  Goor.  Bxhibito. 

Cotton  nets  for  the  herring  fisheries  (raw  and  manufactured). 
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jfTOiERLAMDs.   t  Banting  et  Stkffens  (manufacturers),  Amsterdam, 

Sea-^eed.    l^e  sea- weed  exhibited  oomes  fvojp.  the 'Zuiderzee,  where 
Exhibits  ^^  ^  fished  up,  then  cleaned  in  fresh  wat'Cr,  dried,  and  condensed  in 

packages. 

HoOGENDiJK  (A.)y  Vlaardingen, 
Fishing  nets. 

EoHi  India  Nethr  EAST  INDIA  NETHERLANDS, 

erlands. 

COLLECTIVE  EXHIBITION  OF  PRODUCTS. 

Fisheries 

EzhibitB.  Lines  and  Pautianak  nets;  exhibitor,  the  Sultan  Sjarif  Joesoef. 

Fishing  apparatus  of  Batavia. 
Model  of  the  Batavian  sero. 
Fishing  apparatus  of  Bandjermasin. 
Models  of  seros  of  Amboina  and  Hila. 
Sweep-nets  of  Amboina. 
Fishing  apparatus  of  Amboina  and  Hila. 
Lines  and  harpoons  of  Bandjermasin. 
Sweep-nets  and  parts  of  «er<M  of  Billiton. 
Scoop-nets  of  Bandjermasin. 
Scoop-nets  of  Samarang. 

Fishing  apparatus  of  Painan ;  exhibitor,  J.  P.  G.  Kruijt. 
Fishing  apparatus  of  Padang;    exhibitor,  Torankoe  Panglima  Mani 

Oejoeb. 
Nets  of  Bandjermasin. 
Nets  of  New  Guinea. 

West  India  Neth-  WEST  INDIA  NETHERLANDS. 

orland$. 

COLLECTIVE  EXHIBITION  OF  PRODUCTS. 

Exhibits.  Isinglass  of  the  Siluris  Parkerii;  exhibitor,  J.  P.  Haase,  jr. 

Collection  of  18  fishes  in  wax,  from  Surinam,  by  M.  R.  Mattes,  exhibitor, 
Royal  Commission  of  the  West  Indies : 

1.  Peroa  sexaiUis,    Coulant-matouari. 

2.  Silurns  cdliclithys,    Assipa-matelot;  quoiquoi  assa. 

3.  Erythrinus  Passagail,    Warapa  jerasi. 

4.  SUurus  oalichthys,    Assipia;  catharina;  quoiquoi  assa. 

5.  Lophius  paoama,    Lomp. 

6.  Tryganf    Saule-botte. 

7.  Percaf    Coulant-matoaari. 

8.  Erythrinus,    Patakker. 

9.  Centrarchus  cichla,    Missi  nelly-accari. 

10.  Gymnoius  Idbiatus.    Logologo. 

11.  Pimelodus,    Boteimarmetje. 

12.  Andbleps  teirophthalmus,    Negenoog  kassonrourauwa. 

13.  Xiphossomat    Snoek  pirapau. 

14.  Prochilodus,    Touroulourou-witwittie. 

15.  Calichthys,    Assipa  blanc ;  witte  quiqni. 

16.  Centrarchus.    Onrouenijfie. 

17.  Anodus,    Arder. 

18.  Chaloeus.    Warokon. 
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NORWAY. 

Group  5,  Class  45. 

(BoRTHEN  (T.  U.),  DroHtheim.  ^ 

Salted  roe  of  cod-fish. 
tBRUNN  (Chr.),  Bergen. 

Fishing  lines. 

The  factory  was  founded  in  1861,  and  now  gives  employment  to  50 
workmen.     The  valne  of  ihe  annual  production  is  about  150,000  fr. 
($30,000). 
\  Dahl  (J.  O.),  Hand. 

Fishing  apparatus ;  drag-lines,  nets,  etc. 

Medals  at  Bergen,  1865;  Boulogne,  1860;  PariH,  1867;  Vienna,  1878; 
Philadelphia,  1876. 
t  Fishing  Line  Factory  (Crosby  Fr&res),  AaUtund. 

Snoods  apd  fishing  lines,  braided  by  machinery ;  same  braided  by 
hand ;  complete  samples  of  fishing  lines. 

The  factory,  which  belongs  to  Messrs.  Stafseth  and  Eraasby  Bros., 
was  founded  in  1874.  It  employs  10  workmen,  and  is  run  by  hydraulic 
force.  The  machines,  which  work  automatically,  under  the  surveillance 
of  the  workmen,  have  been  patented  over  ten  years.  They  export  to 
all  the  cities  in  Norway,  and  to  several  in  Sweden. 

Medals,  Philadelphia,  1876,  and  London,  1877. ' 
t  Faoerheih  (net-factory),  Bergen. 

Fykes  for  taking  herring  and  salmon ;  nets  for  taking  cod,  herring, 
and  mackerel. 

The  factory,  which  is  situated  near  Bergen,  was  established  in  1873, 
and  gives  employment  to  30  operatives,  20  of  whom  are  women.    The 
value  of  the  annual  production  is  about  300,000  fr.  ($60,000). 
Petersen  (C.  J.),  Christiana. 

Nets  and  other  fishing  apparatus  in  miniature. 
Pettersen,  (Hillebert),  TromeS. 

Various  kinds  of  fish-oils. 
ROnnebero  (C.  E.),  et  Fils,  Aaleeund. 

Cod-roe. 

Medal,  Philadelphia,  1876. 
SCARBOROUGn  (J.  V.),  Bergen. 

Model  of  a  new  kind  of  fishing  boat. 
t  SchjOtt  (H.  E.),  Bergen. 

Drag-line. 
VallO  Glass  Works,  Vallb. 

Glass  fioats. 
Vkdeler  (M.  B.  v.),  Bergen. 

Purse  and  other  nets. 


NORWAY. 


EzbibltB. 


Group  7,  Class  72. 

Aarseth  (M.  p.),  Aaleewnd. 

EUpHek  (cod,  salted,  then  dried). 

Established  in  1870 ;  gives  employment  to  26  operatives,  10  of  whom 
are  women  and  10  children.  The  fish  is  carefully  cleansed  while  fresh, 
after  which  it  is  dried  in  the  wind,  being  exposed  as  little  as  possible 
to  the  influence  of  the  sun.  The  principal  exportation  is  to  Scotland 
and  Ireland. 
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NORWAY. 


Exhibits. 


$  Ameln  FRfeRBS,  Bergen. 

Salt  herring. 

Established  in  1860.    Branch  established  at  Stockholm.     Importa- 
tions and  ezportations  of  herring  of  all  kinds,  and  other  products  of 
the  fisheries. 
Andersen  (£.),  Chriatiania. 

Anchovies. 
Andersen  (H.))  Haugeaund, 

Fat  herring  and  salt  mackerel. 
Andersen  (J.),  Aalesund. 

Stockfish  without  skins  or  bones. 
AsKiUDSEN  (H.),  Hauge8und. 

Fat  herring  and  salt  mackerel. 
$  AsTRUP  (M.  H.),  Chnsiianaund, 

Klipfisk  (salted  and  dried  cod);  idrfitk  (dried  cod). 
Bergen,  Commercial  Association  of,  Bergen, 

Complete  collection  of  the  various  kinds  of  fish  which  are  exported 
from  Bergen. 

Medal,  Philadelphia,  1^6. 
Bergen,  Smoked  Herring  Establishment  of,  Bergen. 

Specimens  of  red  herring. 

Medals  at  Copenhagen,  1873;  Vienna,  1873;  Vibourg,  1875;  Philadel- 
phia, 1876. 
$ BoRNHOLDT  (G.  J.),  ChrUiiania. 

Anchovies. 

Exportation  to  Denmark,  England,  and  Germany. 

Honorable  mention,  London,  1862 ;  medal,  Vibourg,  1875. 
$Bbbch  (Ulrich),  Bergen,  I 

^vpjUk  (cod  salted  and  afterwards  dried). 
tCHRiSTiANiA  Preserving  Company,  Chriatiania. 

Preserved  meats  and  fish. 

Founded  in  1873 ;  gives  employment  to  20  workmen. 

Honorable  mention,.  Drammen,  1873;  medal,  Philadelphia,  1876. 
Egidius  (P.),  Bergen. 

Anchovies;  fat  herring. 

Established  in  1867 ;  employs  about  12  workmen. 

Honorable  mention,  Bergen,  1873;  medal,  Philadelphia,  1876. 
$  EiDE  (LuDOLF),  Haugesund. 

Salt  herring  and  mackerel. 
Engelsen  (Joachim),  Bergen. 

Anchovies  and  fat  herring. 
^FrOhlich  (Fritz  S.),.C7im<iaiiia. 

Roe  and  liver  of  cod,  mixed. 
$Gran  (Chr.  K.),  Bergen. 

Klipfisk  (cod  salted  and  afterwards  dried);  torfisk  (dried  cod). 
Hoar  et  WesnjBS,  Stavanger. 

Skinless,  boneless,  and  other  anchovies ;  seasoned  and  other  herring. 

Business  established  in  1873 ;  now  employs  30  operatives,  20  of  whom 
are  women.    Exportation  to  Germany,  Russia,  France,  Deamark,  and 
Sweden. 
H^SBN  (Thorbr),  Bergen. 

Anchovies. 
i  Helgesen  (H.  a.),  Aaleeund. 

Preserved  fish. 

Several  first-class  medals  at  former  expositions. 
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Hexbiksrn  (J.  H.),  TroTMS,  »obwat. 

lorfiah  (dried  cod). 
tHJORTH  (Fr.),  Frederikshold. 
Anchovies. 

Establifthed  in  1864 ;  employs  12  workmen.    Exportation  to  Sleswick. 

Medal,  Copenhagen,  1872;  Vibonrg,  1875.  ExhlMta. 

$  ISDAHL  ET  CiE.,  Bergen, 

Stoekfisis;  salt  and  red  herring, 
t  JoHxssEN  (Christian),  Christianaund, 

Klipfiak  (cod  salted  and  then  dried) ; '  tSrfisk  (cod  salted) ;  herring,  cod- 
tongues,  swimming  bladders,  etc. 
Must  (C.  C),  CkrisUania, 

Anchovies. 

Medal,  Philadelphia,  1876. 
tKNUDTZON  (Nicolay  H.),  ChHalianswid, 

Kl^jUk  (cod  salted  and  then  dried). 
$  EoNOW  (Carl),  Bergen. 

Klipfitk  (cod  salted  and  afterwards  dried) ;  Ufrfiik  (ood  dried). 
Khogh  (Mile.  W.),  Bergen. 

Anchovies  and  fine  herring. 
$  Lange  (Hans),  Bergen, 

KHpfisk  (cod  salted,  then  dried). 
LoTHE  (Arne),  Haugeeund. 

Salt  herring, 
t  Meter  (Gerdt),  Bergen. 

Torfiak  (salted  cod)  of  varions  kinds. 
MowiNCKEL  (JoH.  LuDEV.)  ST  FiLS,  Bergen. 

KUpJUk  (cod  salted  and  then  dried) ;  siockfisk, 
Mtiiroold  (Mme.  Christiane),  Christiana. 

Anchovies. 

Exportation  to  Denmark. 

Medals,  Copenhagen,  1872;  London,  1873. 
Natvig  et  Cib.,  Stavanger. 

Preserved  fish  and  meat ;  anchovies ;  red  salmon  in  oil. 
fNoRDitocK  (Wm.),  C\ri»t%ana. 

Anchovies  and  fine  herring. 

Medal,  Philadelphia,  1876. 
Pettersen  (Hillebert),  Trom8&. 

Klipfiak  (cod  salted  and  then  dried) ;  t&vfiak  (cod  dried). 
fPuNTERVOLD  (O.),  Egeraund. 

Acchovies. 
Factory  for  Preparing  Fish,  Xeeroeeny  Lofoten. 

Prepared  fish,  preserved  in  its  own  liquid. 
Baaum  (A.),  Langesund. 

Anchovies. 
HOxNEBERG  (C.  E.)  ET  FiLS,  Aalceund. 

Klipfisk  (cod  salted  and  afterwards  dried). 
(ScHJELDERUP  (M.  AUG.),  Bergen. 

Fat  herring. 
ScuREiNER  bt  Nilsen,  Stavanger. 

Anchovies  and  fine  herring  of  varions  kinds ;  40  workmen.  Exporta- 
tion (40,000  kegs  of  anchovies,  25,000  boxes  of  fine  herring,  per  annum) 
to  England,  Fmnce,  Cermany,  Russia,  Holland,  Denmark,  and  Sweden. 

Honorable  mention,  Vienna,  1873;  Drammon,  1^3;  London,  187S. 
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NOBWAT.       Smith  (Mme.  G.),  Ckrisiiana. 

Anchovies. 
*  Eetablisbed  in  1854.    Annual  production  1,*200  kegs,  1,000  half  kegs, 

600  quarter  kegs,  750  bottles.    Exportation  to  Sweden,  Denmark,  Qer- 
many,  England,  America,  and  Australia. 
EzhibUn.  Medals,  London,  1862;   Bergen,  1865;   Stockholm,  1866;    Boulogne, 

1866 ;  Paris,  1867 ;  LysekU,  1868 ;  Naples,  1871 ;  Drammen,  1873 ;  Lon- 
don, 1874;   honorable  mention,  Vienna,  1873;  medal,  Philadelphia, 
1876. 
$  Stockpueth  (Mme.  G.),  Bergen, ' 

Anchovies. 
StOrmer  (G.  L.),  SvolvcsTf  Lofoten. 

Preserved  fish  and  game. 
SOyland  (B.  L.),  Fhkk^ord, 

Preserved  fish. ' 
$  TELLEF8BN  (Mme.  R.),  ChrUHana, 

Anchovies. 

Established  1873.  Annual  production  10,000  kegs.  Exportation  to 
Sweden,  Denmark,  Germany,  England,  and  Russia. 

Medals,  Berlin,  1873;  London,  1873;  Paris,  1875;  Philadelphia,  1876. 
tTHORNR  (Chr.  Aug.),  Moss, 

Preserved  food ;  anchovies. 

Established  in  1845 ;  employs  from  20  to  60  workmen.  In  1874  the 
production  was  26,400  boxes  of  preserves  and  30,000  boxes  of  anchovies. 
Principally  sold  to  the  army  and  navy  of  Norway,  and  also  to  merchant 
vessels.  Large  quantities  sold  to  tourists.  Anchovies  exported  to  Ger- 
many, Sweden,  Denmark,  Russia,  Holland,  England,  France,  and 
Australia. 

Honorable  mention,  London,  1862;  medals,  Bergen,  1865;  Stock- 
holm, 1866 ;  Boulogne,  1866 ;  honorable  mention,  Paris,  1867 ;  medals, 
Cassel,  1870;  Naples.  1871;  Copenhagen,  1872;  Drammen,  1673;  2 
medals,  Gottenberg,  1873;  medals,  Vienna,  1873;  Philadelphia,  1876. 
Thorrsek  (Mme.  H.),  Christiana, 

Anchovies. 
$  Trosterud  (Mile.  Andrea),  Christiana. 

Anchovies. 

Group  8,  Class  84. 
Fish,  Crustacea^  and  mollusks. 

t  Society  for  the  Artificial  Reproduction  of  the  Lobster,  Stav- 
anger. 

Young  lobsters,  and  model  of  reservoir  used. 
SttYLAND  (B.  L.),  Flekkefjord, 

Maps  of  the  river  Sira  ^nd  environs,  with  sketches  of  a  projected 
route  for  salmon. 

UNITED  STATES, 

Group  5,  Class  45. 


DXITEI)  BTATK8. 


Exhibits.         $  SHIELDS  (J.),  BrookUne,  Mass, 

Fishing  tackle,  as  silk  lines  and  artificial  flies. 
tToBiN  (Joseph  P.),  New  York,  N.  Y, 
Manufactured  whalebone. 
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Group  7,  Class  73. 

t  Booth  (W.),  Portland,  Greg, 

Canned  sftlinon. 
*BnBirHAM  &.  MoRRnx,  Portland,  Me. 

Canned  mAats ;  salmon ;  lobsters ;  olams. 
t  Cook  (J.)  &  Co.,  Portland,  Oreg. 

Canned  salmon. 
FiCK  &,  Chase,  Baltimore,  Md.  . 

Pickled  oysters. 
t  Grocers^  Packing  Company,  Boston,  Matt, 

Canned  salt  fish. 

*  LiBBY,  McNeal,  «&  LiBBY,  Chioogo,  HL 

Canned  salmon. 

*  McMuRRAY,  Louis,  &  Co.,  BalHrnore,  Md, 
Oysters  in  cans. 

Thurbsr  (H.  K.  &  F.  B.),  New  York,  N.  Y. 

Canned  meats  and  fish. 
tTRioO  (George  P.),  New  York,  N.  Y. 

Boneless  cod-fish. 

A.— Fishes. 

a,  AlivCy  far  food  for  man^  or  for  animals  m  zoological  gar- 
dens or  aquaria. 


imUBD  flTATBS. 


Xzlifbits. 


BzhibitBofUv. 
ing  fishes. 


PBAMCB. 


France  was  the  only  nation  which  exhibited  living  fish, 
and  these  comprised  (1)  a  small  collection  of  yoong  trout 
about  two  and  one-half  inches  long,  which  were  hatched  in 
March,  1878,  and  were  exhibited  by  the  College  of  Frauce, 
under  the  charge  of  M.  Ohantran;  and  (2)  a  number  of  j^^tor,  M.^Chan." 
si)ecies  which  were  exhibited  in  the  fresh-water  aquarium  of  *^'** 
the  Trocad^ro,  under  the  superintendence  of  M.  Carbonnier. 


The  fresh-water  aquarium  of  the  TrocadSro. 


Aqnarlam     of 
the  rrocad6ro. 


Before  considering  the  occupants,  however,  it  may  be  a-s 
well  to  examine  the  structure  of  the  aquarium  itself,  which 
is,  perhaps,  the  most  beautiful  and  successful  one  in  the 
world.  The  accompanying  illustrations  are  so  plain  and  so 
fully  picture  the  arrangement  of  the  tanks  a«  to  render  a 
detailed  description  unnecessary.  The  two  views  in  per- 
spective of  the  interior  of  the  grottoes  represent  the  appear- 
ance of  the  two  passages  as  viewed  from  their  point  of  di- 
vergence, and  that  of  one  of  them  as  viewed  from  its  farther 
end.  The  aquarium  was  constructed,  under  the  skillful  di- 
rection of  M.  Bavois  and  the  immediate  superintendence  of 
M.  Gomboz  in  the  quarries  of  Trocad6ro,  the  former  exca- 
vations having  been  utilized  as  far  as  praeticable,  and  the 
natural  rock  allowed  to  remain  in  place  to  form  the  sides  of 
the  tanks  and  galleries.  A  peculiar  and  characteristic  feat- 
ure of  this  aquarium  is  that  the  tanks  are  not  inclosed  within 
29  P  B— VOL  6 


M.  Carhoimier. 


M.Bavel8. 
M.  Combos. 
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TRAscB.  any  bnildiog,  but  are  exposed  to  tbo  du'ect  rays  of  the  sun, 
th  i5™id*™  "'which  penctraite  the  waters  from  above,  thus  addiug  loiicli 
to  their  clearnesa  and  other  desirable  qualities.  Tlie  iuiaa- 
rinm  covers  a  surface  of  about  3,200  square  meter^  aud  is 
mostly  subterranean,  tlie  light  beiug  admitted  priDcipaJIy 
throiigh  the  water  of  the  tanks,  which  are  situated  m  the 
center  and  periphery  of  the  excavation. 
Description  of    Tliese  tanks,  24  in  number,  are  coiitieeted  with  each  oilier 

tbe  tanks.  '  ' 

in  a  gradually  descending  series,  and  the  water  overflowing 
each  in  succession  is  received  into  the  one  next  l»elon-,  the 
whole  presenting,  when  ^^ewed  above  ground,  the  pleaxiiiy 
appearance  of  a  rivulet  spanned  by  Tiitiiicn>us  rustic  bridges 
and  skirted  by  artistically  planned  :)nd  well-arranged  walks. 
From  these  walks  the  visitor  can  observe  the  motions  of  the 
flsli  in  the  tanks  below  him,  but  a  more  aceni-ate  survey  and 
closer  observation  can  be  had  from  the  interior  and  lower 
level,  where  the  fish  are  rendered  plainly  visible  by  reason 
of  the  effects  of  the  light  passing  through  the  water.  The 
j^^<5r™d^TBi  jiccouipanying  plan  of  the  a<inarimu  (Plate  III)  at  the 
ground  level  represents  very  clearly  the  arrangement  of  the 
walks,  and  also  the  location  of  two  rustic  stairwitys,  of  15 

Dion  "m??^!**  '*'^*'l'^  each,  leading  from  tbo  ground  level  to  the  walks 
beneath,  which  are  also  delineated  in  Plate  IV,  wlii<^h  has 
a  horizontal  section  about  mid-height  of  the  tank  k,  showing 
the  arrangement  of  the  tanks  and  w;dka. 

the  StmS* '"'"  On  descending  one  of  these  stairways  aud  entering  Ihe 
vestibule  l»elow,  a  pleasing  effect  is  cx|ierienced  from  th^ 
sound  of  a  small  casciule  flowing  down  the  rocks  into  a  i>ool 
below,  the  murmur  of  whicli  relieves  at  tlic  same  time  that 
it  contrasts  strangely  with  the  stillness  of  the  subterranean 
halls  of  the  grotto.  A  more  decided  sensation,  perhaps,  is 
produced  when  the  visitor  observes  through  the  glass  bot- 
toms of  the  tanks  overhead  the  movements  of  inuuineraljlc 
fish,  swimming  apparently  in  mid-air,  aud  flashing  back  tlie 
rays  of  the  sun  from  their  bumishe«l  sides. 

mSSon'S^'X     '^*  *'■'*•'''  *'''  *''**  '^'^"'8  on  either  si<le  of  the  tivnks  is  snllj- 

i**™-  cient  for  the  accommodation  of  fi-om  2,000  to  "..'tOO  viwitors 

at  a  time.    The  basins  which  contaiu  the  water  arc  formeil 

by  the  original  excavations  aud  artificial  rock-work,  marie 

to  imitate  stalactites.    These  sustain  the  frames  Iioldiug  tbe 

Modeof  con-rrlass  plates,  which  are  eighty  six-hundred ths  of  an  incli  in 

■Dd  giaMfraniHi,  tliickuoss  and  number  about  250  in  all.    The  water  useil  i 

the  same  as  that  supplied  to  the  city  of  Paris,  from  the  heai 

The  water  sup-  waters  of  the  Vanue,  and  has  a  temperature  during  the  snr 

mer  of  from  12°  to  15°  centigrade.    A  supply  can  also ' 

obtainedfrom  the  Seine  if  necessarj-.    The         ■       *    '  - 
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tions  (Plates  rv  aod  V)  show  plainly  the  general  arrange-  _ 
mentR  and  depth  of  the  water  in  the  tanks  at  the  eeveral 
points. 

As  the  water  is  obtaiDeil  very  near  the  sonrce  of  the  river, 
it  ia  deficient  in  oxygen,  and  in  order  to  supply  tliis  element, 
80  essential  to  the  existence  of  the  fish,  an  apparatus  in- 
vented hy  M.  Gaiickler,  chief  engineer  of  roads  and  bridges, 
who  was,  moreover,  the  author  of  the  original  plan  of  the 
aqnarinm,  waa  constrooted  and  placed  in  the  center  of  the 
system,  as  shown  in  the  accompanying  Figs.  1  and  2. 


Fie.  1. — Apparatua  for  aerating  the  utater  tupplied  to  tJtt  aguariatitlvertMal 
Mclion). 

The  apparatus  (\'icws  of  vertical  and  horizontal  sections  nescripuoB. 
of  which  are  given)  is  an  application  of  the  principle  of  the 
"Catalan  trumpet"  which  is  used  to  operate  the  bellows  in 
the  iron-smeltiug  furnaces  of  Spain.  It  consists  of  a  num- 
ber of  glass  tubes,  into  which  the  water  is  forced  by 
hydranlic  pressure,  carrying  with  it  bubbles  of  air,  the 
presence  and  movement  of  which  in  the  tubes  may  be 
plainly  seen. 

Some  of  the  basins  are  about  15  feet  in  depth,  and  the        CAp>cit;< 
total  capacity  of  the  tanks  is  about  2,000  cubic  yards. 

The  cost  of  the  construe' ion  of  the  aquarium  was  esti- 
mated at  (10,000.    The  plans  and  specifications  were  ac-    cmt. 
euraiely  prepared  beforehand,  and  the  following  sommary 
of  the  conditions  of  the  contracts,  which  was  issued  by  the       Di»ft  of  tii 
engineer  department,  is  presented  here  as  an  illustration  ©f  ■p^^^'**'""- 
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'»^'<^'-      the  completeness  of  the  system  pursued  in  carrying  oat  the 

Aqnanum  of  fl^ginmg, 
the  Trocad6ro.     ^v*©**"« 


'Water-aSrat- 
apparattu 
Ganokler. 


ing  jpparataB  of 

2C* ' 


Specific^ons  Fio.  2.— Jj?parafiM/ar  aerating  water  for  the  oguariMm  (hifrizontal  Mtrfto"). 

Table  showing  nature  of  toork,  close  and  price  of  materiale  employed  in  the  oonetnelkn  of 

the  aquarium. 

[N'OTB. — All  prices  in  the  accompanying  statement  oompTls9  deliyery,  band-labor,  all  extras,  soeh  as 
royalties,  octroi  daties,  and  profits.  No  extra  prices  will  be  allowed  except  those  which  are  espe- 
cially mentioned.  All  masonry  will  be  executed  according  to  the  regulation  established  on  large 
public  works.] 


Nature  of  work. 


Class  of  materials 
and  location. 


B^ton  masonry  in 
Portland  cement. 


Sharp  sand;  peb- 
bles from  the  al- 
luvial earths  of 
the  valley  of  the 
Seine;  Portland 
cement  from 
Messrs.  Lonqn6- 
ty^k  Co. 


The  cubic 
yard. 


$3  60 


Observationa. 


The  sand  employed  will  be  huj^e-gnine^ 
sea-sand,  quite  pure,  and  withoot  sny 
trace  of  earthy  substance.  The  peoWjJ 
will  come  from  the  alluvial  earths  of  tw 
valley  of  the  Seine;  they  will  be  bwVaa 
to  the  size  of  2.3",  and  washed  with  gtwi 
care  when  used:  thoiw  which  will  pa» 
throu{;h  a  ring  of  .78"  diameter  will  w  re- 
jected. The  cement  employtid  will  com* 
from  the  manufactory  of  LonquAty  *  t"** 
of  Boulopne-sur-Mer;  it  should  weigh  »t 
least  2,200  lbs.  per  cubic  yard.  The  mor 
tar  will  be  tomposod  of  4^  lbs.  of  oemeot 
per  cubic  yard  of  sand;  themixinjr,vw^J 
wiU  be  niado  in  quantities  of  8.5  cubic 
feet  of  sand  per  110  Ibn.  of  cement,  n{a» 
be  thoroujtbly  done;  the  mortar  will  uj 
always  made  and  kept  under  c*!^*^ 
sheds.  The  b6ton  will  contain  g  ff 
cent,  of  pebbles;  it  will  be  made  witb  the 
greatest  caits,  and  bud  in  thicknesaw  w 
11.8"  as  a  maximum ;  in  cases  ^»2iini 
b6ton  cannot  be  measured  up,  it  ^.r: 
counted  as  equal  in  capacity  to  tli»^^13J' 
pebbles  employed  with  one-third  tOOta. 


PISCICULTaRE:   COMMISSIONES   FERGUSON. 


453 


Table  showing  nature  of  trorfc,  claae  and  price  of  maleriaUf  etc. — Continued. 


X«tare  of  work. 


llMonry  in  Port- 
laod  cement  for 
rock- work,  walls, 
andpillan. 


T 


ClaM  of  notterials 
and  location. 


Stono  from  exco- 
Tatlon;  sea-sand; 
Portland  cement. 


Unit. 


Price 

per 

unit. 


The  cabio  $3  70 
yard. 


in  Portland  ce- 
ment. 


Bitim  finr  the  deoo- 
ration  on  natural 
rock. 


lYom  qnaniea  in 
the  enTirons  of 
Paris. 


Staircases,  retain- 
ing walls,  ftnd  the 
outside  races  of 
galleries. 


The  cubic 
yard. 


6  74 


Eztrafor  the  decora- 
tion of  the  arches 
to  represent  natu- 
ral grotto- work. 


Bztra  for  the  inte- 
rior flniahing  of 
the  tanks  in  ce- 
ment and  lime* 
itonei 


Hoof  of  galleries; 
arches  above  the 
glass  closing  the 
tanks. 


Per  square 
yard. 


Per  square 
yard. 


80 


80 


Inteiior  of  the  tanks 


Per  square 
yard. 


1  09 


Observations. 


The  contractor  will  employ  the  blocks  of 
limestone  from  the  excavation  which 
will  be  approved  of  by  the  engineer ;  the 
blocks  should  be  woll  washed  before  nsc ; 
the  price  specified  refers  to  the  masonry 
of  all  kinds  in  whicli  ail  stono  belonginir 
to  the  administration  is  eninlayinl.  No 
extras  will  be  allowed  for  the  t'acmg  work, 
which  wiU  be  rendnrctl  iu  cement  to  imi- 
tate mcks  in  acconlnnce  with  the  inten- 
tion of  tho  engineer;  tlie  quality  and, t be 
nature  of  tbo  materials  employed  fur  this 
work  win  be  as  above.  Ttio  moitar  will 
be  composed  for  tlie  inner  masonry  of  423 
lbs.  of  cement  for  one  cul>lo  yard  of  sand ; 
and  for  outer  work,  according  to  the  re- 

S|nirements  of  tho  work,  670  lbs.  of  cement 
or  one  cubic  ynnl  of  sand ;  tho  matinnry 
will  be  measured  up  at  uiuo-tentha  of  tho 
cube  of  tho  blocks  of  stouc,  delivered  at 
the  foot  of  the  work  where  it  is  to  be  em- 
ploye<l.    No  extra  price  will  be  allowed 
lor  openings  which  it  may  be  necessary 
to  make  or  leave  in  tbo  masonry  for  sup- 
ply or  ventilation  pipes,  etc. 
The  limestone  will  come  from  tbo  bent  (loar- 
ries  in  tlie  environs  of  Pariii;  only  tho 
emnloymt  nt  f>f  such  will  bo  authorized 
which  have  been  qnarHed  long  enough 
to  allow  soft  iuid  luiporfect  parts  to  have 
been  removed.    Tho  tnnrtar  uswl  will  l>« 
composed  of  503  lbs.  of  Portland  cement 
per  cubic  yanl  of  large,  sharp  sea-sand ;  it 
will  be  msule  in  tho  samo  way  as  described 
above.    Ko  extra  price  will  bo  allowed 
for  any  special  thickness  or  form  of  the 
walls  where  this  sttme  is  employed  be- 
yond those  allowance-H  speeilied  further 
on.    This  masonry  will  be  meusured  up 
as  nino-tenths  of  the  quantity  of  stone 
delivered  at  tho  foot  of  tho  work. 
The  extra  prico  specified  opposite  refers  to 
such  decoratiuus  as  dressing  grottoes, 
which  will  be  made  upon  the  natural  rock 
where  possible ;  it  coiuprise-s  the  clearing 
out  ami  constnicting  on  the  face,  imita* 
tionsof  rock,  and  it  also  applies  to  the 
staircases  made  in  tho  natural  rook.  This 
extra  will  bo  paid  by  tho  area  of  horizon- 
tal or  vertical  projection,  according  to  the 
cases  to  which  it  rcfors;  tho  masonry  used 
in  this  decoration  will  bo  paid  for  at  the 
fixed  prices  named  in  the  preceding  arti- 
cles, according  to  its  nature,  and  meas- 
urcu  as  presciibed  in  these  articles. 
The  extra  price  given  opposite  is  applicable 
to  all  tho  roo»  of  the  interior  galleries, 
and  to  all  arches  of  more  than  3.28'  span 
situate<l  abovo  the  glass  fronts  of  Uie 
tanks,  to  pay  for  additional  hand-labor 
and  cement.    No  extras  will  be  allowed 
for  arches  3.28'  span  or  under.    Tho  galle- 
ries will  resemble  the  roofs  of  limestone 
grottoes ;  the  decoration  must  be  strongly 
attached  to  the  masonry  of  the  arches, 
which  in  suite  of  their  irregular  forms 
must  be  built  up  in  the  snmo  manner  as 
ordinary  arches  in  limestone;  no  indem- 
nity will  be  granted  for  any  iron  bars  or 
cramps  employed  to  secui'e  the  face  to 
the  bo<ly  or  the  atcli. 
These  extra  piices  will  be  estimate^l  per 
square  vara  of  horizontal  covered  sur- 
race.    T'ho  masonry  iiHcd  for  this  decora- 
tion will  be  mcasuTcd  ui)  at  the  prices  fix- 
ed per  cubic  ^  ard  in  the  articles  above; 
this  extra  refers  especially  to  the  decora- 
tion of  tho  tank  bdow  the  watcrlovcl, 
as  payment  for  the  increase  in  hand-labor 
and  dament,  the  masonry  being  estimated 
at  the  prices  per  cubic  yud  fixed  above: 
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Table  ehowing  nature  of  work,  olaas  and  price  of  materiahy  etc, — Continued. 


Nature  of  work. 


Ftioes  in  stalaotite 
and  stalagmite. 


Class  of  materials 
and  location. 


Finishing  coat  in 
Portland  cement 
of  J9'  in  thick- 
ness for  lining  the 
bottom  of  the  ha- 

-  8in& 

For  each  |"  in  thick- 
oess,  more  or  less. 

Extra  for  the  in- 
crease of  the 
quantity  of  ce- 
ment in  masonry. 


Interior  of  gaUeries 


Unit. 


Per  square 
yard. 


Lining  of  arches 
and  galleries. 


do 

Portland  cement 


Cost  of  centering 
for  arches  of  all 
heights  and  to 
6.5G'  span,  inclu- 
sive. 


Cost  of  centering 
for  arches  of  all 
heights  over  6. 50^ 
span. 


Backs  of  tanks. 


Per  square 
yard. 


Per  square 
yard. 

Per  22  lb.  in 
crease  per 
cubic  yard 
of  mason-' 
ry. 


Price 

per 

unit. 


$2  88 


28 


08 
06 


Pers^.yd.of 
horizontal 
covered 
surface. 


Galleries 


.do 


31 


44 


Observations. 


it  also  comprises  the  rock  excavation,  fix- 
ing and  the  stopping  up  of  fissures,  facing 
with  limestone  7.8"  thickness  at  least  and 
the  ap^licatioD  on  .ill  the  exterior  surraces 
of  a  mushing  coat  in  cement  of  .07"  in  least 
thickness,  composed  of  1,100  lbs.  of  Port- 
land cement  per  cubic  yard  of  fine  sand. 
The  partitious  between  the  tanks  will 
have  the  irregular  form  of  rock-work  ao- 
conling  to  the  iusti-uctions  given  to  the 
contractor.  It  is  also  applicable  to  the 
dressing  and  finishing  of  all  the  wetted 
surfaces  cither  of  natural  rock  or  of  ma- 
sonry ;  it  will  be  estimated  by  the  square 
yard  of  developed  surface,  taking  the 
smallest  dimensions. 

The  faces  in  stalaotite  and  stalagmite  will 
be  measured  on  their  horizontal  or  verti- 
cal projection  according  to  circumstances, 
without  any  attention  being  paid  to  the 
hollow  parts.  For  the  pillars  decorated 
in  stalactite  and  stalagmite  the  surfiice 
will  be  obtained  by  multiplying  the  height 
under  the  roof  by  the  mean  diameter. 
The  faces  decorated  in  stalactite  or  stal- 
a^ite  will  be  included  in  the  extras  in- 
dicated above,  but  all  sui  faces  for  which 
this  decoration  will  be  iiiservcd  will  be 
counted  at  least  as  one  sqnam  yard. 

The  mortar  for  facing  up  will  bo'composed 
of  1,100  lbs.  of  cement  per  cubic  yard  of 
river-sand,  quite  pure,  and  separated  of 
all  earthy  matter. 


This  extra  will  not  bo  allowed  except  in 
cases  whore  a  foi-nial  order  of  the  engi- 
neer involves  :i  niodiflcation  of  the  quan- 
tities of  cement  s}>eeiAed  in  the  articles 
above;  it  will  not  be,  in  any  case,  allowed 
to  the  masonry  ali-cady  included  in  the 
extras  indicated  In  the  articles  allowing 
for  extniR,  It  bein?  understood  that  these 
extras  take  account  of  the  increase  in  the 
cement  necessary. 

The  contractor  will  have  to  provide  c<>nter- 
ings  for  arches  of  all  dimensions  required. 
The  drawings  of  sucli  centering  will  be 
approved  of  by  tho  engineer,  who  will 
decirle  the  number  of  forms  to  bo  adopt- 
ed: the  responsibility  of  the  contractor 
will  not  in  any  way  bei  diminished  by  this 
decision. 

All  materials  employed  in  the  centering 
will  remain  the  property  of  the  con- 
tractor. Openings  of  not  ir.ore  than  3.28' 
si>an  will  not  be  considered  as  ai'ches. 


Obligations  of 


gat 
tra 


ine  contractor. 


The  contractor  was  required  to  take  out,  to  clean,  to  place 
in  d^p6t,  and  to  remove,  under  the  instruction  of  the  engi- 
neer, to  places  indicated  by  him,  the  rock  and  stone  exca- 
vated. It  was  also  required  that  he  should  remove  the 
stones  which  were  to  be  used  in  the  construction  of  the 
aquarium  to  a  distance  of  about  200  yards,  while  the  exca- 
vations were  in  progress,  and  afterward  to  replace  them  at 
the  proper  points.  Bamming  down  and  watering  banks  was 
only  allowed  under  special  permission  from  the  engineer, 
and  in  such  cases  the  watering  was  required  to  be  done  at 
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the  same  time  as  the  ramming.    Under  these  conditions  the      ^^^'"- 
following  prices  were  established  for  the  different  kinds  of  ^j^^  xiwadfiro  °^ 
work: 

'^The  price  per  cubic  yard  of  excavation  of  all  klnds^  including  dig- 
ging, loading,  transporting,  unloading,  leveling  up,  and  all  other  hand- 
labor  which  is  indicated  as  coming  under  any  allowed  extra  charge,  38 
cents.  Extra  for  excavating  per  cubic  yard  of  rock  by  bloating,  .30  Prices  fur  the 
cents.  Extra  per  cubic  yard  of  stone  quarried  from  the  excavations,  SuiwS^I^'' 
including  loading,  cleaning,  and  removing  to  the  x>l^ccs  indicated  in 
the  vicinity  of  the  Trocaddro,  30  cents.  Extra  per  cubic  yard  of  blocks 
of  rock  excavated,  and  being  larger  than  one  quarter  of  a  yard  cube, 
including  deposit  in  ddpdt  at  the  places  indicated  within  a  radius  of 
200  yards,  f  1.20 ;  the  size  of  each  block  was  estimated  after  by  meas- 
uring three  rectangular  dimensions.  Price  per  cubic  yard  of  earth 
measured  in  excavation,  9  cents.'' 

Forty-six  different  species  and  varieties  of  fish  were  con-   4g  species  and 


tained  in  the  tanks  of  the  Trocad^ro,  qaite  a  number  ofi^thetuiks. 
specimens  of  a  kind  being  exhibited  in  the  same  tank.    M. 
Garbonnier,  who  administered  the  aquarium  during  the  Ex- 
position, says  in  his  report : 

''One  can  hardly  imagine,  without  having  experienced  it,  the  many    DifQoalticsduo 

conditions  which  it  is  necessary  to  realize  in  order  to  secure  the  exist-  ^  *?®  different 
_        ,  ,  -  ,.  .  ,  .  .  requirements   of 

ence  of  such  a  number  of  diherent  species,  each  requiring  a  scx)aratc  the  fish. 

dwelling  place,  nourishment,  temperature,  and  water.  Some  require 
granitic  and  some  a  calcareous  water,  while  others  demand  muddy  or 
gravelly  soils  at  bottom ;  some,  again,  exist  naturally  in  deep  water, 
while  others  live  only  at  the  surface.  The  salmon  family  live  in  water 
below  the  temperature  of  15°  centigrade,  while  the  carp  family  re([uire 
from  25^  to  2^-.  The  difficulties  experienced  in  regard  to  temperature 
were  also  encountered  in  the  matter  of  nourishment,  some  iish  feeding 
entirely  on  living  prey,  some  on  dead  animal  matter,  while  others  con- 
sumed only  vegetable.  Here  the  difficulties  were  less,  because  we 
knew  the  needs  of  each  race  ;  but  for  what  concerned  the  various  con- 
ditions of  the  places  appropriated  to  each  our  knowledge  and  resources 
were  very  limited.  The  water  of  the  Vunne  varjing  from  12°  to  15°, 
but  always  possessing  the  same  constituents,  a  hydraulic  bellows  and 
24  spigots  were  my  only  means  of  action." 

Among  other  interesting  exhibitions  in  this  aquarium^      Hatohmp;  the 
that  of  the  hatching  of  35,000  eggi^  of  the  California  sahuon  fonria  aahnon. 
{Salmo  quinnai)  was  by  no  means  the  least  attractive.    On  the 
25th  of  October  the  Society  WAcclimatation  turned  over  to 
the  Minister  of  Public  Works  35,000  eggs  of  this  fish,  which 
had  been  shipped  to  the  society  by  l*rof.  Spencer  P.  Baird, 
United  StJites  Commissioner  of  Pish  and  Pisheries.    These 
eggs  were  trausferred  by  the  minister  to  M.  Carbonuier,  by 
whom  they  were  placed  in  the  hatching  apparatus  under 
the  covered  gallery  of  the  aquarium,  and  in  six  weeks  26,000    Saoceas. 
young  fish  were  hatched.    This  result  aflFonled  matter  for 
congratulation,  as  evidencing    both    the  successful  care 
which  the  eggs  received  while  in  the  hands  of  M.  Carbon- 
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ra^c-      nier  and   the  efficiency  of  the  means  employed  by  the 
theTrocad^**^^^^*^   Statcs  Commission  in  packing  and  transporting 
Egpsof  thoCai-  them.    When  it  is  remembered  that  the  eggs  were  taken 
*^  *       **°*    (artificially)  from  fish  caught  on  the  McGloud  River,  Cali- 
Hatching.       fomia,  and'  thence  transported  across  the  American  conti- 
nent by  rail,  and  across  the  Atlantic  Ocean  by  steamship, 
the  loss  of  only  10,000  eggs  was  a  great  triumph  for  Amer- 
ican fish  culture.    The  young  fish  were  distributed  as  fol- 
lows : 

DiBtribution.     To  the  Sarthe 5,000 

TothoVienne 5,000 

To  the  Tonne 5,000 

TotheAdour 5,000 

To  the  Gave  de  Pan 5,000 

The  remaining  1,000  were  placed  in  Tank  Ko.  18  of  the 
aquarium. 

The  safe  deposit  of  these  fish  in  the  above-named  streams 
was  a  matter  of  great  rejoicmg  to  the  French. 

Of  the  tanks  above  described,  the  seven  to  the  right 

on  entering  from  the  southern  stairway,  being  the  deeiiest 

and  containing  the  coldest  water,  were  devoted  to  the  fish 

of  the  salmon  family. 

Detau  of  the     The  followiug  extract  is  taken  from  the  report  of  M.  Car- 

wioas  tanks.  ^  bouulei^,  already  referred  to,  and  as  his  experiences  in  the 

management  of  this  beautiful  aquarium  developed  some  im- 
portant facts,  his  observations  are  reproduced  at  considera- 
ble length : 

"  Tank  No.  1. 

Tank  No.  1.  '^  The  first  tank  is  the  largest  in  the  establishment,  its  capacity  being 

about  130  cubic  meters ;  it  is  the  first  to  receive  the  wat^r,  and  has 

been  reserved  for  the  salmon  and  large  trout.     We  placed  there 

Salmon  and  several  salmon  from  the  Rhine,  SaUno  saloTj  but  without  success.    It 

tToat.  is  true  that  this  fish,  the  greatest  traveler  of  our  rivers,  cannot  bear 

seclusion ;  its  scales  adhere  but  slightly  and  fall  at  the  least  shock, 
after  \vlnch  the  creature  becomes  covereil  with  moss  and  jiustulcs, 
which  soon  pervade  its  whole  body  and  occasions  death  in  a  few  days. 
In  the  evening  and  at  night  these  fish  spring  more  than  a  metor  out  of 
water.  The  longest  time  1  fiat  I  could  succeed  in  keeping  this  fish  alive 
was  two  weeks. 

**The  salmon  of  the  Danube,  Salmo  huchoy  is  more  robust  and  more 
tame ;  ifcs  scales  are  smaller,  and  it  habituates  itself  more  readily  to  a 
sedentary  life.  We  received  two  of  them  from  Basle  at  the  beginning 
of  the  Exposition,  which  withstood  all  the  first  cement.  They  weighed 
each  from  6  to  8  kilos ;  live  always  together,  never  quitting  each  other 
unless  it  be  to  seize  upon  some  living  prey,  ablet  or  gudgeon,  passiug 
yi  ithin  reach. 

''Contrary  to  all  our  salmon,  which  spawn  in  winter,  the  salmon  of 
the  Danube  multiplies  in  the  month  of  May ;  its  eggs  are  hatched  in 
fifteen  days. 
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*'In  tlie  same  Tank  No.  1  are  25  large  lake  trout,  Salmo  lemanuSf 
remarkable  for  their  activity  and  the  skill  with  which  they  seize  upon    ^qpanai 
the  little  fish  given  them  for  food.  tJ»e  Tiooa46ro. 


AqQariam     of 


"Tank No.  2. 

^'Advancing  to  the  right  we  find  a  second  tank,  with  a  large  ixont, 
5  meters  of  water,  and  dimly  lighted.  The  carbonate  of  lime  detached 
from  the  materials  of  construction  whitened  the  water  for  nearly  three 
months,  so  that  I  was  not  able  to  utilize  it  with  success  till  towards  the 
second  period  of  the  Exposition.  A  few  lavaret,  Coregonus  lavareiu8f  ao- 
climated  by  Mr.  Vincent  in  a  lake  called  Settons,  belonging  to  the  state, 
were  introduced  into  this  tank,  and  have  succeeded  tolerably  well. 
The  feras  inhabit  the  largo  and  but  slii^htly  calcareous  lakes  of  Switzer- 
land. In  spite  of  the  lime  held  in  solution  by  the  waters  of  the  Vanne, 
eight  subjects  have  become  very  well  acclimated  in  the  aquarium  of 
Trocad^ro,  and  seem  preparing  for  an  approaching  reproduction. 

''In  spite  of  the  numerous  attempts  made  during  the  last  Ibw  years 

to  introduce  this  fish  into  French  waters,  the  result  has  always  been 

negative. 

''Tank  No.  3. 

"Tank  No.  3  is  at  the  back  of  No.  2,  but,  less  extensive  and  lighter, 
affords  better  disposition  for  lodging  salmonids.  The  water  is  5  me- 
ters deep;  vegetation  was  soon  established  here,  and  I  have  often 
relied  upon  it  to  restore  and  cure  fish  exhausted  by  a  long  journey.  It 
has  been  inhabited  for  some  months  by  from  25  to  28  Bavarian  chars, 
Salmo  MlveUnus,  a  most  beautifully  colored  fish,  the  back  dark,  the  belly 
saf&on-yellow,  the  fins  bordered  with  a  white  stripe  of  fine  effect. 

''For  delicacy  of  flesh  (he  char  is  something  between  a  salmon  and 
a  trout.  We  find  it  in  France  in  Lake  Bourget  and  in  Lake  Paladru, 
department  of  Is^re.  M.  Ricot  has  succeeded  in  acclimating  it  in  Lake 
Pavin,  in  Auvergne. 

"The  char  which  we  have  in  Tank  No.  3,  here,  during  the  past  few 
months  presented  a  rotundity  of  abdomen,  which  announces  the  ap- 
proach of  laying.  This  fish  spawns  in  January  of  each  year ;  I  hope  to 
be  able  to  multiply  it. 

"Tank  No.  4. 


Tank  Ka  2. 


Lawets. 


TankliraS. 


fiavarian  chars. 


Tank  No.  4. 


"Tank  No.  4  follows  No.  3 ;  the  firont  is  large  and  well  exposed.    I 
first  placed  there  about  20  red-eyes,  Leuciscus  erjfthrophthalmus,  a  variety 
of  gardons,  with  red  fins,  a  very  pretty  fish,  but  scarcely  eatable.    The 
red-eye  lives  in  muddy  ponds  of  stagnant  water,  a  condition  which  Ici^^^^*" 
was  not  able  to  procure  for  it  in  the  aquarium  of  Trocad^ro. 

"In  placing  it  in  Tank  No.  4  I  had  rather  in  view  to  show  one  of  our 
most  prettily  colored  fish,  but  as  by  their  diminutive  size  they  did  not 
sufficiently  fill  so  large  a  tank,  I  added  25  car^j  of  different  kinds,  some 
albinoes,  and  some  with  large  mirror-like  scales,  .anomalies  which  are 
perpetuated  through  several  generations,  but  which  always  finally 
disappear. 

"The  fish  of  No.  4  are  herbivorous.  Every  other  day  I  had  cooked 
com  thrown  to  them  for  food.  Farinaceous  matter  has  the  inconven- 
ience of  whitening  the  water  and  tarnishing  its  transparency,  but  at  the 
same  time  it  makes  it  more  greasy  and  better  adapted  to  this  species. 
We  did  not  lose  a  single  one  of  these  fish  during  all  the  time  of  the 
Exposition. 
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FBAKCB.  "  Tank  No.  5. 

tlw  ^TOo^ro  °'  "The  principal  front  of  this  transYersal  tank  is  upon  a  passa^  cov- 
ered with  water  uniting  the  two  large  galleries ;  there  is  a  smaller 

Tank  No.  5.  front,  1  meter  long,  behind  Nos.  2  and  4.  Here  the  fish  can  roam 
through  a  body  of  water  about  12  meters  in  extent ;  hence,  I  selected 

Chub.  it  for  the  chub,  or  Leuoiscua  cephaludf  which  is  a  great  traveler.     Among 

our  white  fish  the  chub  is  one  of  the  best  for  eating ;  as  it  lives  almost 
entirely  upon  the  surface  of  the  water,  it  does  not  contract  that  taste 
of  mud  which  characterizes  fish  which  live  at  the  bottom.  This  tank 
contains  some  hundred  of  them,  which  have  thriven  quite  well  during 
all  the  time  of  the  Exposition. 

TankKaG.  *^TankNo,6. 

*^  No.  6  is  formed  by  that  transparent  ceiling  under  which  spectators 
circalate  in  compact  masses  on  Sundays  and  ffite  days.    The  glass  form- 
ing the  roof  was  covered  with  a  very  small  bed  of  water,  0™.5O  maxi- 
Smidl  fish  for  mum.    In  this  I  placed  the  reserve  of  small  fish,  victims  intended  to  be 
S^vuB  n^w'lcfc  given  as  food  to  the  carnivorous  species. 

*'0n  account  of  the  very  slight  inclination  of  this  glass,  frequent 
cleaning  was  required ;  twice  a  week  the  deposit  which  formed  there 
had  to  be  removed,  a  very  laborious  operation,  which  decided  me  to 
devote  this  tank  to  fish  of  no  special  interest. 

Tank  No.  7.  "  Tank  No.  7. 

''  By  its  situation  and  extent  Tank  No.  7  is  most  fortunately  placed. 
On  the  north  it  bounds  the  series  of  tanks  of  the  central  portion,  and 
faces  the  two  doors  of  entrance  which  arc  to  be  found  on  that  side.  It 
is  open  to  the  public  on  all  sides.  Its  capacity  is  not  less  than  100,000 
liters.  By  its  position,  and  on  account  of  its  inhabitants,  this  is  the 
veritable  post  of  honor  of  the  whole  aquarium.  In  this  Tank  No.  7  I 
Saknofwrio.  have  placed  the  trout,  SalmofariOj  which  wore  sent  to  us  from  Bavaria 
and  Switzerland,  a  greatly  esteemed  fish,  to  which  I  have  devoted  all 
my  attention.  If  the  possibility  of  raising  trout  in  stabulation,  that  is, 
within  limited  space,  had  never  befote  been  demonstrated,  I  believe 
that  now  the  test  has  actually  been  made 

**  From  the  10th  of  June  to  the  ir>th  of  July  I  collected  in  this  tank 
228  trout.  They  doubled  their  size  in  a  few  mouths ;  only  five  died  dur- 
ing all  the  time  of  the  Exposition ;  two  of  them  sickened  and  three  were 
choked  in  attempting  to  swallow  too  large  prey.  These  trout  have 
always  been  the  great  attraction  of  the  aquarium. 

''By  attention  to  the  distribution  of  food  I  have  succeeded  in  accus- 
toming them  to  content  themselves  with  dead  fish  and  to  come  after  it 
even  out  of  the  water.  Everj-  time  that  tho  man  in  charge  throws  to 
them  a  handful  of  bleaks  they  spring  to  the  surface  to  seize  them,  and 
seen  from  the  exterior  look  like  a  bunch  of  rockets  shooting  into  the  air. 

''These  trout  are  doing  very  well.  On  the  25th  of  November,  in  a 
first  experiment  of  artificial  fecundation  practiced  upon  some  which 
had  attained  maturity,  I  obtained  a  laying  of  about  50,000  eggs,  an 
operation  which,  renewed  some  days  later  upon  other  subjeots,  wUl  give 
us  something  like  100,000  young  fish  of  this  valuable  race  with  which 
to  people  our  streams. 
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''Tank  No.  S.  wukcb. 

"Leaving  No.  7  and  going  towards  the  northern  angle,  Tank  No.  8  is  Aqnarium  of 
seen  at  the  head  of  the  gallery.  This  nuoibering  of  the  tanks  has  been 
made  in  the  direction  of  the  flowing  of  the  water  as  it  comes  away  from 
the  center.  The  water  loses  something  of  its  chilliness  and  becomes  Tank  Ko.  8. 
warmer  by  contact  with  the  atmosxthere ;  the  conditions  of  each  tank, 
as  a  dwelling  place,  were  therefore  modified,  and  I  took  care  to  distrib- 
nte  my  fish  according  to  their  habits  and  wants,  placing  nearer  the 
center  those  which  required  colder  water,  and  farther  along  those  for 
whom  a  higher  temperature  was  necessary. 

"This  Tank  No.  8  contains  several  thousand  gudgeons,  or  Gobioflavi-    Gadgeou. 
oHlU,  a.  fish  of  which  Parisians  are  so  fond,  and  which,  by  its  fecundity, 
seems  to  brave  the  thousands  of  fishermen  who  pursue  it. 

"  Tank  No.  9.  Tank  No.  9. 

''The  following  tank,  No.  9,  receives  very  little  light.  I  have,  there- 
fore, selected  it  for  a  most  common  fish,  the  ide,  or  Idus  mclanotuSf  ide. 
without  great  alimentary  interest.  The  garden  likes  green  and  greasy 
waters,^  and  is,  therefore,  one  of  those  who  best  endure  stabulation. 
At  first  the  lime  corroded  all  their  fins ;  afterwards,  transported  Ixom 
the  Seine  into  the  cold  water  of  our  tanks,  they  let  themselves  die  of 

hunger. 

'<  Tank  No.  10.  Tank  No.  10. 

''This  tank  presents  a  beautiful  front;  rocks  happily  disposed  inside 
attract  the  eye ;  branches  of  aquatic  plants,  Elodea  canadensiSf  rooted  in 
the  sand  at  the  bottom,  cover  its  suriace. 

"This  tank  contains  about  20  burbot,  or  Lola  vulgaris,  a  fish  of  the  Burbot,  or  eel- 
Rhine  which  is  much  esteemed,  but  which  seerus  to  be  disappearing  P^^^ 
more  and  more  from  the  course  of  our  streams.  The  rafts  of  floating 
wood  which  formerly  came  down  the  Seine  brought  to  Paris  many 
lottes,  who  made  use  of  them  as  a  sort  of  vehicle,  and  found  in  the  bark 
a  sort  of  food  which  approximated  their  own  manner  of  life.  But  dur- 
ing the  past  three  or  four  years  this  system  of  transporting  wood  seems 
to  have  been  abandoned,  and  the  burbot  has  almost  disappeared  from 
our  regions. 

"Among  the  burbot  in  the  aquarium  of  Trocad^ro  some  weigh  more 
than  2  or  3  lbs. ;  their  oviaries  are  now  largely  developed,  and  all  an- 
nounces the  approach  of  laying. 

"  Tank  No.  11.  Tank  No.  11. 

"  This  tank  seemed  naturally  intended  to  receive  crabs ;  and  we  have    Crabs   of  the 

1^1  All  tk£\ 

several  times  introduced  the  variety  known  as  the  red-clawed,  or  crabs 
of  the  Mouse.  In  spite  of  the  abundant  food  with  which  I  supplied 
them,  I  never  could  keep  them  alive  more  than  eight  days.  The  place, 
however,  api>ear8  very  suitable,  and  I  cannot  account  for  this  phenom- 
euon.  I  have  since  bought  others  and  distributed  them  with  no  better 
success ;  they  soon  died.  I  should  have  been  very  glad  to  utilize  the 
voracity  of  these  crustaces  to  clear  the  tanks  of  the  small  dead  fish  left 
upon  the  sand  at  the  bottom.  In  the  aquarium  of  1867  these  crustaces 
lived  very  well,  and  several  even  shed  their  coats  under  the  normal 
conditiona. 
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Tank  Na  12. 


Eels. 


Tank  No.  18. 


''  Tank  m,  12. 

^'ThlB  tank  is  inhabited  by  150  good-sized  eels,  weighing  from  750  to 
1|500  grams.  In  the  eyes  of  visitors  these  fish  have  a  great  defect, 
which  is  that,  flying  the  light  of  day,  they  are  always  seeking  a  shelter 
in  which  to  hide  themselves  from  the  gaze  of  all ;  hidden  in  the  sand  at 
the  bottom,  or  behind  some  stones,  they  allow  nothing  to  appear  but  a 
pointed  head,  watching  for  some  prey  which  may  be  easily  seized. 
With  a  view  to  excite  them,  I  have  often  had  small  white  fish  thrown 
in  to  them,  bnt  the  eels  have  always  disdained  them.  Gadgcons  alone 
are  their  favorite  food.  It  is  by  throwing  some  hundreds  of  these  into 
the  tank,  after  some  days  of  fast,  that  I  have  succeeded  in  stimulating 
their  appetite  and  making  them  quit  their  shelter.  Nothing  is  more 
curious  than  to  watch  an  eel  in  pursuit  of  a  gudgeon ;  first  suspended 
in  the  water,  then  bent  like  an  arc,  then  flying  out  like  a  spring  and 
falling  upon  the  victim.  The  public  has  always  taken  a  great  interest 
in  this  absolutely  new  spectacle,  collect-ing  in  such  numbers  before  this 
tank  that  there  was  no  passing  by.  It  is  also  remarkable  that  the  gud- 
geon, whose  habit  it  is  to  dwell  at  the  bottom  of  the  water,  always 
keeps  to  the  surface  of  the  tank  to  avoid  the  threatened  danger,  the 
instinct  of  self-preservation  and  the  consciousness  of  danger  thus  over- 
coming natural  instincts. 

'*Tank  Ko,  13. 


'^  This  tank  was  first  intended  to  receive  batrachians  and  amphibians, 
Frogs.  but  the  frogs,  which  were  first  put  there,  not  finding  the  cold  water  to 

their  taste,  emigrated  en  maasey  and  took  refuge  among  the  ctvsscs  of 
the  upper  stream  of  Trocad^ro,  where  they  found  the  sun  insects,  and 
the  comparatively  warm  waters  of  the  Seine,  which  feeds  that  stit^ain. 
'' Gratings  were  placed  upon  No.  13  to  shut  in  the  batrachians,  but 
the  season  of  fishing  for  them  had  passed ;  we  were  obliged,  thcrefon% 
Sahunanden.    to  introduce  some  salamandei's,  which  are  vagabonds  by  nature,  and 
always  find  means  of  escape.    These  are  almost  land  animals,  and  fre- 
quent the  water  only  at  the  time  of  their  loves. 
Bleaks.  ^' Later,  I  collected  in  this  tank  about  a  thousand  beautiful  bleaks, 

or  Alhumus  luciduSy  with  silvery  scales,  and  always  in  motion.  A  few 
days  after  these  fish  began  to  lay,  and  the  tank  became  peopled  by 
thousands  of  young,  which,  however,  got  away  through  the  gratings 
for  the  overflow  ;  the  greater  number  were  devoured  by  their  congen- 
itors,  a  ferocity  which  puts  a  check  to  the  too  great  fecundity  of  this 

species  of  fish. 

''Tank  No,  14. 


Tank  No.  14. 


Lampreys. 


'*This  well-arranged  tank  was  intended  to  lodge  the  lampreys  of 
Dordogne,  or  Petramyzon  marinus.  Mr.  Gauckler,  chief  engineer  of  the 
Vosges,  sent  to  Bergerac  one  of  his  agents,  Mr.  Bienner,  who,  with  the 
assistance  of  a  fisherman  of  Dordogne  named  Tamiset,  after  a  thon- 
sand  tribulations,  succeeded  in  getting  to  the  aquarium  of  Trocaddro 
58  large  lampreys  and  235  ammocetes,  or  larvss  of  lampreys. 

''These  fish,  so  much  esteemed  by  the  Romans, and  upon  which  Ln- 
cullus  fattened,  could  not  easily  accommodate  themselves  to  the  not 
very  nourishing  waters  of  the  Vanue.  After  the  first  week  the  small 
ones  had  emigrated,  in  all  senses  of  the  word,  and  about  half  the  large 
ones  had  perished.  I  was  able,  however,  to  preserve  the  survivors,  which 
were  objects  of  great  curiosity  to  the  visitors  of  the  aquarium.  To- 
day, December  15, 1  have  still  eight,  but  they  are  condemned  to  die 
within  a  few  months. 
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"  Th6  mode  of  life  of  these  creatures  is  most  singular.    When  they        wakcii. 
haye  imdergone  their  complete  metamorphosis  they  leave  the  sea  and    Aqvaiinm    of 
go  up  riyera  to  lay.    When  the  act  of  reprodaction  is  accomplished  the  Trookd6ro. 
thoy  die,  leaving  to  their  descendants  the  care  of  providing  for  the 
creation  of  a  new  generation. 

'*Tanh  No,  1^.  Tank  Ka  15. 

''This  compartmcDt,  the  darkest  in  the  aqoariom,  is  obscured  by 
water  falling  like  a  cascade  into  the  first  vestibule.  Tank  No.  15  is 
approached  under  a  rocky  archway. 

'*  Little  seen,  and  receiving  but  a  diffused  light,  I  devoted  it  to  the 
barbel  or  Barhus  vulgaris,  which  could  not  be  kept  in  any  other  BarbeL 
part  of  the  aquarium.  I  prolonged  their  existence  somewhat,  but 
never  could  succeed  in  mtd^ing  them  live  long  in  the  aquarium  of 
Trocad^ro  on  account  of  the  nature  of  the  water  used  in  the  establish- 
ment. 

"The  barbels  caught  in  the  Seine,  where  the  water  stands  from 
239  to  25^  centigrade,  and  transported  to  our  tanks,  where  the  tempera- 
ture is  only  from  12^  to  15P,  ezx>erience  under  the  influence  of  the 
cold  an  abdominal  contraction,  and  are  able  to  take  no  nourishment. 
They  live  upon  their  own  fat,  but  after  some  days  even  this  provision 
is  exhausted  and  death  is  prompt  and  certain  for  all. 

"Ta»Jb  No.  16.  Tank  No.  16. 

''This  tank  forms  a  right  angle  with  the  preceding  one,  and  has  a 
dne  exposure.    A  very  active  vegetation  was  produced  here  from  the 
beginniug,  and  I  have  always  used  it  as  an  infirmary  for  the  sick ;    Inflrmary    for 
when  I  have  a  scaled  carp  or  a  scabby  bream  I  put  it  in  No.  16,  and  in 
a  few  days  it  is  completely  cured. 

"There  were  also  some  chevannes  in  this  tank,  but  considering  the 
use  I  made  of  this  compartment  as  a  hospital,  I  thought  it  best  to 
plaoe  no  inscription  upon  it. 

''Tank  No,  17.  T.inkNo.n. 

"This  tank,  the  last  of  the  left-hand  gallery  when  entered  by  the 
southern  stairway,  receives  the  overflow  of  all  the  compartments  of 
this  gallery ;  the  water,  therefore,  is  best  adapted  to  goldfish,  which 
seek  a  warm  temperature.  I  at  first  intended  it  to  receive  the  common 
bream  or  Abramis  bramaf  a  large  number  of  which  could  easily  have 
moved  about  in  it.  I  do  not  know  by  what  inspiration  our  purveyor 
of  fish  imagined  that  he  should  not  find  bream  at  Paris,  and  sent  us  Broam. 
about  60  of  them  from  Switzerland,  which,  reaching  the  aquarium  all 
scaled,  and  their  fins  fringed,  immediately  took  the  moss,  and  all  per- 
ished in  three  days'  time,  attacked  by  the  fungus  Saprolegnia  ferox ; 
BO  we  were  obliged  to  replace  them  by  bream  caught  in  tho  Seine. 

"  The  tank  was  soon  filled,  and,  as  these  fish  had  been  taken  at  the 
spawning  places,  I  had  the  satisfaction  of  seeing  them  reproduce  them- 
selves the  week  after  their  arrival.  Contrary  to  the  usual  belief,  the 
br^me  does  not  deposit  its  eggs  ui>on  vegetables,  and  does  not  rub  itself 
upon  solid  bodies  to  produce  laying.  Like  many  other  sea-fish  which 
deposit  their  eggs  in  large  numbers,  the  male  and  female  keep  on  the 
sur&oe  of  the  water  at  spawning  time,  moving  and  rubbing  themselves 
one  against  the  other.  They  then  proceed  to  the  emission  and  fecunda- 
tion of  eggs,  which  burst  out  in  all  directions  and  are  disseminated  on 


462  UXIYEBSAL  EXPOSITION  AT   PARIS,  1878. 

nuxoL        all  sides.    Tho  spawning  lasted  in  this  way  three  days,  the  2Gth,  27th, 
AqnATiam     of  ^"^^  28th  of  June,  during  which  time  hundreds  of  thousands  of  eggs 
the  Trooad6ro.     ^^re  emitted.    I  hac*  not  time  to  collect  them,  as  tho  lahor  of  organi- 
zation absorbed  every  instant.    Let  us  hope  that  these  observations 
resumed  at  a  more  propitious  moment  may  lead  to  unexpected  and  per- 
haps very  useful  discoveries. 

Tank  No.  18.  ''Tank  No.  18. 

''  Tauk  No.  18  begins  at  the  extremity  of  the  first  gallery,  where  the 
water  flows  out  from  the  trout  compartment,  that  is  to  say,  on  the  right 
of  Tank  No.  7 ;  it  forms  the  head  of  a  line  muning  from  north  to  south. 
Kaaes.  ''  Ii^  this  tank  are  about  40  nases,  or  Chondrostoma  tianua.    This  fish, 

which  is  of  very  bad  quality,  was  formerly  rare  in  tho  Seine,  but  has 
taken  up  its  abode  there  since  the  junction  of  the  Northern  Canal  with 
Holland.  Its  maximum  weight  is  1  kilogram ;  it  i'eeds  upon  moss  and 
confervsB,  of  which  its  flesh  always  tastes. 

Tank  Na  19.  "Tank  No.  19. 

''If  there  be  any  tank  whose  history  is  interesting  to  know,  it  is  No. 
19.  Its  exposure  is  full  south ;  it  receives  the  overflow  of  the  preceding 
tank,  which  has  akeady  been  subjected  to  contact  with  the  light. 

''  In  No.  19  vegetation  is  luxuriant,  and  so  soon  as  tho  solar  rays  pen- 
etrate its  liquid  body  millious  of  little  gaseous  bubbles,  sent  out  by 
the  mosses,  rise  to  the  surface  of  the  water.  This  gas,  produced  by  the 
respiration  of  tho  plaut,  is  oxygen  in  its  original  state,  separating  like 
an  almost  imperceptible  fog.  Here  is  the  hygienic  center  par  excellaice. 
Experiments  hi     ''  The  studies  which  I  have  had  occasion  to  make  during  the  past 

^sing      exotic  £q^  years  upon  the  reproduction  and  raising  of  different  exotic  fish 

have  convinced  me  that  these  species  cannot  thrive  and  reproduce  them- 
selves except  in  water  first  submitted  to  a  strong  light,  that  is  to  say, 
to  the  sun's  rays ;  and  that  in  a  shady  place,  penetrated  by  but  a  dif- 
fused light,  they  dwindle  away  and  perish  visibly.  Tank  No.  11)  gave 
me  the  opportunity  of  reproducing  the  same  phenomena,  as  well  as  of 
verifying  their  action. 
Cat-fish  ot  the     '*  We  had  previonsly  received  at  the  aquarium  six  cat-fish  of  the  Dan- 

^"^'^    •  ube,  or  Silarus  glanis,  some  of  large  size,  whose  maximum  weight  was 

27  kilos.  Knowing  that  these  fish  fly  the  light  of  day,  wo  placed  them 
in  the  center,  that  is,  the  least  lighted,  tanks.  A  white  moss  formed 
upon  their  bodies  in  a  short  time,  and  we  regretted  to  see  them  perish 
the  same  week  of  their  arrival.  The  same  phenomena  had  been  pro- 
duced at  the  Exposition  of  1867,  and  the  same  in  the  aquanum  of  tho 
Vienna  Exposition  ;  the  fish  always  died  of  tho  same  malady. 

Cat-fish  of  Basle.  "On  the  23d  of  July  there  came  to  us,  from  Basic,  34  cat-fish,  one 
of  which  weighed  31  kilos.  What  should  we  do  with  them  t  We  knew 
by  experience  that  if  we  placed  them  where  the  others  bad  been  they 
would  be  condemned  to  a  prompt  and  certain  death. 

"  In  a  conservatory  near  the  aquarium  of  Trocaddro,  where  I  kept 
my  own  special  exposition,  I  had  collected  in  my  aquaria  24  species 
of  exotic  fish,  and  some  SHurus  glanw  of  small  dimensions.  All  these 
fish,  subsisting  also  upon  the  waters  of  the  Vanne,  had  appeared  to  suf- 
fer at  first,  and  I  was  only  able  to  keep  them  alivi'  by  raising  the  awn- 
ings which  covered  the  roof.  In  spite  of  the  diversity  of  habits  and 
customs  among  all  these  creatures,  from  the  day  when  I  subjected  the 
water  upon  which  they  lived  to  the  action  of  the  sun's  light  their 
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health  remained  perfect  and  I  had  no  death  to  record.    The  experience        fbaxcs. 
was  conclusive,  and  I  did  not  therefore  hesitate  to  pnt  the  34  new  si-    Aquarinm     of 
lores  which  had  Just  arrived  in  No.  19,  which  was  in  the  same  condi-  the  I'rocacUro. 
tion  with  regard  to  light  as  the  aqnaria  of  my  conservatory.    I  had 
not  to  wait  long  for  the  result  which  I  expected.    Some  of  them  which    The  silures  in 
had  been  ii^ured  in  the  journey  to  Paris  were  restored  in  three  or  four    *  ^ 
days,  and  got  rid  of  the  muscosities  which  covered  them  on  their  ar- 
rival ;  the  upper  jaw  of  the  large  one  of  31  kilos,  which  had  been  pen- 
etrated by  the  fish-hook,  was  beginning  to  heal,  and  since  then  I  have 
not  lost  one. 

''How  had  the  action  of  light  brought  about  such  a  result?    Wish-    ThelesMn: 
ing  for  an  explanation,  I  communicated  my  observations  to  my  friend 
Professor  G6rardin,  who  had  made  a  study  of  the  different  proportions 
of  oxygen  contained  in  different  waters,  and  we  undertook  to  measure 
the  proportions  contained  in  the  waters  of  Trocad^ro. 

"The  water  of  the  Vanne  in  the  aquaria  of  my  conservatory  con- Jjy««nfttS<m    of 
tained  when  it  entered  there  5.2  centimeters  of  oxygen  for  every  liter  * 

of  water ;  after  remaining  one  hour  in  the  aquarium,  under  the  influence 
of  the  sun's  rays,  the  proportion  of  oxygen  rose  to  8.8  centimeters  per 
liter. 

''  The  waters  of  the  Vanne  in  the  large  aquarium,  taken  from  the 
entrance  pipe,  contained  also  5.2  centimeters  of  oxygen  per  litre ;  in  the 
lower  tanks,  submitted  to  the  action  of  the  hydraulic  bellows,  the  pro- 
portion of  oxygen  rose  to  5.4 ;  and  in  No.  19  and  the  following  tanks 
the  oxygen  contained  in  one  liter  of  water  rose  to  nearly  9  centime- 
ters. 

"  From  these  experiments,  renewed  several  times  at  intervals  of  some  introdnoed     me. 
weeks,  it  results  that  oxygen  mechanically  introduced  into  water  jg  ®'*«*i<»ll5'. 
little,  almost  not  at  all,  soluble;  whereas  oxygen  in  its  native  state, 
that  is  to  say,  produced  by  the  respiration  (»f  aquatic  vegetables,  is 
much  more  soluble,  almost  in  double  proportion.    Does  this  mean  to 
say  that  the  hydraulic  bellows  has  no  effect  at  all  upon  the  life  of  ani- 
mals in  the  aquarium?    On  the  contrary,  every  time  that  we  put  it  in 
action  we  saw  the  fish  go  up  near  the  air-jet  and  absorb  a  portion  of 
the  ascending  bubbles.    Moreover,  it  is  well  known  Miat  to  transport 
some  fish  alive  successfully  it  is  necessary  to  shake  the  receptacle  from 
time  to  time;  the  water  is  also  aired  by  the  motion  of  the  railway. 
But  when  this  water  goes  back  into  a  state  of  repose  the  air-biibbles 
escape  into  the  atmosphere,  and  the  proportion  of  oxygen  is  not  aug- 
mented. 

**  The  very  important  natural  law  which  results  from  these  observa-  andby  th<>  xespi- 
tions  may  be  expressed  as  follows:  Oxygen  in  it*  native  state,  result- tJ|,iee.  ^     ^^^ 
ing  from  the  respiration  of  vegetables,  and  especially  from  microscopic 
algse,  is  very  soluble  in  water.    Atmospheric  air  introduced  mechan- 
ically into  water  is  not  dissolved  there,  or,  if  sO;  in  very  small  quanti- 
ties. 

"  To-day,  December  15,  our  silures  are  doing  very  well.  They  live 
upon  gudgeons,  which  are  given  to  them  alive.  To  make  them  live, 
it  has  sufficed  to  put  them  into  water  already  subjected  to  the  action  of 
light,  and  therefore  much  oxygenized. 

"  Tank  Ko.  20.  Taok  No.  20. 

**  No.  20  receives  the  overflow  of  the  preceding  tank,  and  is  inhabited    Pike,  raiT,  and 
by  rapacious  fish,  pike,  or  Esox  lucittSy  perches,  Perca  fluriatiUs  and  ruff,  P®"^*** 
Acerina  fmlgaris.    During  the  heat  of  summer  it  was  difficult  for  us  to 
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PRANCB.        collect  a  sufficient  namber  of  these  fish  to  fill  this  tank,  which  is  yery 
Aqaaiiain     of '^^^^^     During  fine  weather  these  fish  in  the  river  hide  themseWefl 
the  Trocad^io.     among  the  grass  and  are  very  diffident,  so  that  the  nets  of  the  fisher- 
men hardly  reach  them ;  later,  towards  the  month  of  October,  when 
vegetation  no  longer  exists,  they  may  be  caught  almost  anywhere. 


Tank  No.  21. 


Breams  and 
gadgeoDfl. 


Tank  No.  22. 


«  Ta»k  No.  21. 

<<This  tank  is  peopled  by  about  a  hundred  white  breams, 
hlioca,  called  ^^hordelidreSf"  because  they  frequent  by  preference  the  bor- 
ders of  streams.  The  scales  of  these  fish  are  large,  a&d  their  fins  edged 
with  red.  This  fish  produces  very  good  effect  in  an  aquarium ;  they 
form  bands  and  are  always  in  motion. 

*'  Some  gudgeons  which  escaped  from  a  neighboring  tank  took  up 
their  abode  among  these  breams,  and,  as  the  exposure  is  good  and  the 
water  very  well  oxygenated,  they  reproduced  themselves  in  abundance. 

"  Tank  No.  22. 


Idea,  minnowa,     ''This  tank  contains  three  kinds  of  fish :  First,  about  50  golden  idee, 
^ti  B  c   e        .  ^^  j^^^  me1anotu8f  a  sort  of  roach,  whose  body  is  almost  as  red  as  the 

gold-fish  of  China,  the  belly  being  of  a  much  paler  tint.  The  golden 
ides  appear  to  be  found  in  the  neighborhood  of  the  Lake  of  Constance, 
in  Switzerland.  Second,  500  minnows,  Phoxinus  larU  and,  finally,  a 
thousand  sticklebacks,  were  put  into  this  tank,  which  is  very  large, 
to  give  it  a  little  animation.  These  latter  species  have  reproduced 
themselves  abundantly,  but,  on  account  of  the  great  light,  the  glass 
became  green  every  two  or  three  days,  and  it  was  necessary  to  draw 
off  the  water  quite  often  in  order  to  clean  it,  a  circumstance  of  which 
the  young  took  advantage  to  escape  through  the  pipes.  A  sufficient 
number,  however,  still  remain,  which  may  be  known  by  their  small  size. 


Tank  No.  28. 


Tenches. 


Tank  No.  24. 


Carp. 


"  Tank  No.  23. 

"  This  tank  follows  the  preceding  one,  and  we  have  always  appro- 
priated it  to  tenches.  Receiving  the  water  which  has  passed  thiongh 
all  the  tanks  of  the  southern  portion,  the  mean  temperature  is  17°  to 
18^  centigrade,  not  to  be  found  in  any  other  part  of  the  estAbliahment. 
Still,  this  was  not  high  enough  for  this  kind  of  fish,  which  requires 
water  at  24^. 

"  The  result  has  been  that  the  tenches  have  always  refused  the  nour- 
ishment offered  them,  which  consisted  of  bread  and  of  cakes  made  of 
crushed  hempseed. 

''The  tench  is  a  fish  which  lives  at  the  bottom  of  the  water  and  is 
always  working  in  the  mud.  Contrary  to  their  nature,  wo  saw  them 
during  the  whole  time  of  the  Exposition  keep  to  the  surface  of  the 
water  instead  of  occupying  the  bottom  of  the  tank.  This  was  because 
the  temperature  of  the  water  was  warmer  on  the  surface  than  below ; 
rather  than  go  to  the  bottom,  which  was  only  14°  or  15°,  the  fish  kepi 
on  the  top,  where  there  was  more  heat,  and  died  of  hunger. 

"  Tank  No.  24. 

''This  is  the  last  tank,  and  consequently  it  receives  all  the  water 
discharged  by  the  right  gallery.  It  is  occupied  by  about  50  carp, 
Cyprinua  oarpio,  of  large  size.  These  fish,  the  first  introduced  into  the 
aquarium,  had  to  undergo  all  the  consequences  of  a  new  constmction; 
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however,  they  bore  it  very  well,  and  three  or  four  only  perished  during        fbakck. 
the  six  months  of  the  Exposition.  Agnarlum     of 

"Frequently  visitors  seeing  such  white-looking  fish  thought  they *^® '*^"**^*"'- 
were  sick,  but  it  was  not  so.    The  carp  has  large  scales,  arranged  like 
the  tiles  of  a  roof,  and  forming  at  the  extremity  a  sort  of  border, 
which  prevents  any  sediment  from  sliding  freely  over  their  surface.    Tank  No.  24. 
In  touching  this  ^sh  the  hand  feels  this  roughness.    The  water  of  the 
Vanne  contains  in  solution  a  relatively  large  proportion  of  carbonate    Carp, 
of  lime;  moreover,  the  fish  in  the  other  tanks,  in  seeking  for  food,  nat- 
urally disturbed  the  water,  and  this  sediment  settling  upon  the  scales 
of  the  carp  gave  it  that  unpleasant  appearance.    I  had  them  washed 
with  a  sponge  every  week,  after  which,  adorned  with  their  native 
colors,  they  appeared  like  different  creatures." 

The  carp;  and  the  pike  in  European  carp  culture.  Carpcaitare. 

As  one  variety  of  the  fish  just  referred  to  (the  carp  in 
Tank  No.  24)  has  been  imported  into  the  TTnited  States  by 
the  Commissioner  of  Fisheries,  and  now  occupies  an  im- 
portant place  before  the  country,  it  will  be  well  to  repeat 
here  a  curious  fact,  related  by  M.  Oarbonnier,  concerning 
the  use  of  another  food-fish — the  pike — as  practiced  in 
European  carp  culture.  When,  in  consequence  of  favoring  ^m  of  pitc  in 
conditions,  the  carp-ponds  became  filled  with  white  fish, 
roach,  and  other  small  fish  which  multiply  very  rapidly, 
great  injury  is  done  to  the  carp  and  tench.  The  smaller 
and  comparatively  worthless  fish  absorb  to  a  great  extent 
the  ibod  which  would  otherwise  be  devoured  by  the  carp, 
and  prey  upon  the  eggs  deposited  by  the  latter  fish.  It 
then  becomes  a  matter  of  importance  to  the  cultivator  to 
clear  the  ponds  as  quickly  as  i)ossible  of  the  intruders,  as 
they  would  otherwise,  slowly  but  surely,  take  the  place  of 
the  more  valuable  fish.  In  order,  therefore,  to  accomplish 
the  desired  end,  young  pike  are  often  introduced  into  the 
ponds  under  certain  restrictions,  which  will  now  be  noted. 
The  pike  possesses  a  most  voracious  appetite,  and  develop- , ^ajareandhab- 

'^1       •  1  t  is    ^  u        1  ita  of  the  pike. 

mg  rapidly,  in  consequence,  wherever  it  finds  an  abundance 
of  food,  soon  matures  and  begins  to  reproduce  its  kind  in 
overwhelming  numbers.    It  is  necessary  on  this  account  to 
be  able  to  distinguish  the  sexes  with  facility  and  certainty, 
since,  if  they  should  be  indiscriminately  placed  in  the  carp- 
ponds,  after  first  destroying  the  small  fishes  which  consti- 
tute their  legitimate  prey,  they  would  quickly  develop  and 
multiply  to  an  extent  which  would  enable  them  to  extermi- 
nate also  the  fish  which  they  were  intended  to  i)rotect,  and 
which  were  the  special  objects  of  the  cultivator's  care.    In  croase  provent\!!i 
order  to  prevent  such  increase  and  consequent  ravages  outhe^^xorYn^dic 
the  part  of  the  pike  it  is  necessary,  therefore,  to  place  the^®™*^^"*"* 
sepan\ted  sexes  in  ponds  which  afford  no  means  of  com- 
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FRAxcK.       maDicatioD ;  while,  to  determine  the  sexes  with  certainty, 
to  insure  their  separation,  it  is  only  requisite  to  remember 

aiid"Sio*^l?"t*  few  facts  in  reference  to  their  relative  rates  of  growth. 

pomSi^*  *"  ^^  ^^  France  the  pike  spawn  in  February,  and  for  this  purpose 
repair  to  the  waters  of  small  canals  and  shallow  ditches,  the 
temperature  of  which  ranges  fix)m  1(P  to  12^  centigrade. 
The  young  fish  are  hatched  in  from  12  to  15  days,  and  grow 
very  rapidly  when  they  begin  to  feed,  as  they  soon  do,  most 
voraciously,  upon  insects,^  larvaB,  and,  in  fact,  almost  any 
floating  or  moving  edible  object.  When  thus  feeding  they 
lie  near  the  surface  of  the  water,  and  in  localities  where  other 
food  is  not  sufficiently  abundant  they  readily  devour  each 
To  duti^gjish  other.  About  a  month  after  the  young  pike  are  hatched  a 
very  marked  difference  may  be  observed  in  the  sizes  of  in- 
dividuals of  the  same  age.  This  disproportion  in  growth  is 
attributable  to  the  fact  that  the  females  develop  much  more 
rapidly  and  attain  a  much  larger  size  than  the  males.  The 
number  of  males,  too,  is  now  greatly  diminished,  in  conse- 
quence of  many  of  them  falling  a  prey  to  the  larger  and 
stronger  females  of  the  same  brood.  This  conduct,  however, 
does  not  affect  the  numbers  of  the  succeeding  generation, 
since  a  single  male  is  capable  of  fertilizing  the  eggs  of  a 
number  of  females.  At  the  age  of  six  months  the  latter 
frequently  attain  a  length  of  about  11'',  while  the  males  are 
not  yet  over  5  J''.  By  selecting  the  smaller  fish  from  broods 
of  the  same  age,  therefore,  one  is  certain  to  obtain  males 
only,  while  by  taking  the  larger  ones  females  alone  will  be 
as  certainly  secured. 

The  relative  rates  of  growth  already  remai'ked  is  con- 
tinued up  to  five  or  six  years  of  age,  when  the  females  often 
weigh  from  20  to  25  lbs.,  while  the  males  will  not  weigh 
more  than  half  as  much.  Another  curious  and  related  fact 
mentioned  by  M.  Gorbonnier,  in  reference  to  the  pike,  is 
that  the  females  often  spawn  when  but  a  year  old,  while  the 

of^e*^  iiw**Md"^^®®  ^^  °^^  become  adult  until  the  second  year.    So  rapid 
its  abort  life.      is  the  gTOwth  of  this  fish  that  they  often  attain  a  length 

of  from  3'  to  4'  in  as  many  years,  individuals  being  oftien 
found  in  carp-ponds  to  weigh  firom  16  to  20  lbs.  They 
are  comparatively  short-lived,  however,  and  rarely  pass  the 
age  of  four  years  when  confined  in  ponds.  As  an  illustra- 
tion of  this  fact,  it  may  be  observed  that  the  cultivat>ors  sel- 
dom find  a  second  time  the  large  pike  which  have  been  re- 
turned to  ponds  that  have  been  drawn  off;  it  is  customary 
with  the  breeders  of  pike,  therefore,  to  dear  their  ponds 
once  a  year,  and  to  utilize  all  the  large  fish  for  purposes  of 
food  on  such  occasions.    The  brevity  of  the  life  of  tiie  pike 
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is,  indeed,  an  important  condition  of  its  nse  in  carp-ponds.       r^^c^- 
Though  a  most  voracious  and  prolific  fish,  its  numbers  can    carp  culture, 

and  use  of  pike  in 

be  easily  and  accurately  restricted  if  one  sex  only  is  placed  carp  ponds. 
in  a  given  pond,  while  its  brief  lease  of  life  renders  its  utter 
extermination  a  matter  of  certain  and  easy  accomplishment 
whenever  desirable,  as  in  the  case  of  ponds  which  cannot 
be  readily  drawn. 

Two  remarks  may  be  added  in  this  general  connection. 
The  first  is  that  the  carp,  for  whose  protection  the  pike  are 
placed  in  the  ponds,  is  very  long-lived ;  and  the  second  is  that 
as  the  anatomy  of  the  pike  is  sach  that  it  cannot  turn  readily 
under  any  circumstances,  and  as  it  chases  its  prey  entirely  by 
sight,  dashing  forward  in  straight  lines  of  from  15^  to  2(K  in 
length-in  the  pursuit,  it  would  never  prove  efficient  in  muddbr 
ponds.  Although  the  pike  is  much  used  for  food,  bringing 
about  18  cents  per  lb.  in  the  markets  of  Paris,  it  should 
never  be  cultivated  for  this  purpose,  since,  as  asserted  by 
M.  Garbonnier,  in  order  to  attain  a  weight  of  22  lbs.  ^^J^^^^^e!*^ 
individual  of  this  species  must  have  devoured  220  lbs.  of 
other  fish,  the  food  of  200  persons  fbrone  day!  At  therateof 
18  cents  per  lb.,  again,  a  pike  of  the  above-mentioned  weight 
would  bring  about  $4;  but  as  in  its  lifetime  it  has  de- 
voured at  least  $20  worth  of  fish-flesh,  it  cannot  be  said  to 
be  a  very  profitable  article  of  production. 

The  tench.  Thetencb. 

Having  thus  considered  the  use  to  which  the  pike  may  be 
properly  devoted  by  the  fish  culturist,  we  may  now  turn  to 
another  fish,  quite  a  number  of  which  were  exhibited  from 
time  to  time  in  the  aquaria ;  and  which  have  also  been  im- 
ported into  America  by  the  United  States  Commissioner 
of  Fisheries,  viz,  the  common  tench  (Tinea  vvlgaris)  of  Eu- 
rope. This  fish  is  familiarly  known  in  France  as  the  '^  fish- 
doctor,"  an  appellation  said  to  have  been  derived  from  the 
fact  that  the  tench  are  often  placed  in  tubs  with  other  fish 
which  manifest  signs  of  gfickness,  whereupon  the  tench, 
occupying  the  bottom  of  the  tank,  force  the  sick  fish  from 
their  state  of  inactivity,  and  compel  them  to  circulate  freely 
through  the  water,  an  exercise  which  of  itself  often  proves 
beneficial.  Healing  properties  are  also  attributed  to  the 
mucus  which  flows  freely  fix)m  the  skin  of  this  variety  of 
fish. 

Oxygenation  of  water  in  aquaria.  wate?S''inarif 

The  history  of  Tank  No.  19,  as  given  in  the  extract  from 
the  report  of  M.  Garbonnier  on  pages  462-3,  is  well  worthy  of 
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^°^'^'-  special  attention,  since  the  comparative  amounts  of  oxygen 
OzjiEeDation  of  obtained  by  absorption  from  air  artificially  forced  into  the 
*  wat^r  on  the  one  hand,  or  from  aquatic  vegetation  on  the 
other,  is  a  matter  of  much  interest  and  consequence  as  bear- 
ing upon  the  system  of  aquarium  construction.  The  effi- 
cient superintendent  gives  a  history  of  the  methods  em- 
ployed by  him  to  overcome  the  difficulties  arising  from  the 
fact  that  the  water  which  supplied  the  tanks  was  derived 
from  near  the  source  of  the  river  Vanne,  and  had  not,the  re- 
fore,  been  subject  to  sufficient  aeration  and  exposure  to  the 
sun  before  being  used  for  his  purposes.  As  they  may  afford 
an  important  hint  to  our  fish  culturists,  and  may  suggest 
better  methods  than  that  of  "piping'' the  water  directly 
from  springs  to  the  hatching  houses,  the  remarks  of  this 
careful  observer  are  reproduced  at  some  length : 

ExporimentA  *<  Tho  water  of  the  Vanne,  taken  almost  from  its  source,  contains  con- 
of  the  Seine  and  seqnently  little  air  and  no  oi^ganic  germs;  hence,  although  very  useful 
of  tbt'  Vanne.      foj.  ^he  cleansing  and  purification  of  the  basins,  it  was  not  suitable  to 

favor  the  rapid  development  of  a  prompt  cryptogamons  vegetation  upon 
the  sides  of  the  tanks.  I  substituted,  therefore,  the  water  of  the  Seine, 
the  color  of  which  was  at  that  time  green  on  account  of  the  abundance 
of  microscopic  germs,  t  porules  of  algas,  confervse,  and,  in  fact,  all  those 
vegetable  aquatics — for  the  most  part  microscopic — the  presence  of 
which  is  requisite  for  the  continuous  oxygenation  of  water  intended  to 
receive  fish.  In  truth,  upon  water  as  weU  as  upon  air  has  been  imposed 
that  great  law  of  nature  which  counterbalances  and  equalizes  the  ani- 
mal and  the  vegetable  kingdoms,  making  one  tho  indispensable  auxil- 
iary of  the  other. 

''Fish,  as  weU  as  animals  on  land,  absorb  oxygen  by  respiration,  and 
give  out  carbonic  acid,  the  quantity  of  which,  always  increasing  in  the 
place  which  they  inhabit,  would  not  fail  to  produce  a8ph3rxia  if  the 
aquatic  vegetable  were  not  present  to  produce  a  chemically  inverse 
effect.  Under  the  influence  of  solar  radiation  the  green  immergcd  par- 
ticles absorb  carbonic  acid,  decompose  it,  assimilate  tho  carbon,  and 
exhale  the  oxygen,  which  appears  upon  their  surftvce  in  innumerable 
small  bubbles,  supplying  the  fish  with  the  respiratory  element,  renewed 
and  endowed  with  a  vital  action  so  much  the  more  efiScacious  because 
just  brought  to  life,  and  possessing  a  solubility  much  greater  than  that 
of  oxygen  drawn  from  the  atmosphere. 

''Perhaps  there  is  even  a  formation  of  bioxide  of  hydrogen,  which 
would  explain  this  co-efficient  of  solubility  so  much  greater  than  that 
admitted  by  chemists.  However  that  may  be,  for  me  the  fact  is  now 
incontestible  that  to  establish  in  an  aquarium  a  hygienic  medium  suit- 
able for  the  life  of  aquatic  animals  an  abundant  vegetation  must  there 
be  developed,  which  should  frequently  undergo  the  action  of  solar 
radiation.  When  the  tanks  were  filled  with  this  green  and  disturbed 
water  I  stopped  the  flow,  that  by  stagnation  the  germs  might  become 
fixed  upon  the  rocks.  Towards  the  10th  of  June  this  result  was  ob- 
tained ;  all  the  sides  of  the  tanks  were  tapestried  with  green  moss.  I 
then  drew  out  the  water  of  the  Seine  and  let  in  the  limpid  stream  of 
the  Vanne,  which  from  this  day  changed  the  entire  aspect  of  the  aqna- 
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rinm,  to  tbo  great  satisfiAction  of  the  public,  who,  DOt  nnderstandiiig  the        fbakck. 
previous  disturbance,  and  being  able  to  see  nothing,  had  spared  me 
neither  criticisms  nor  discouraging  observations.'' 

The  fisli-marlcets  of  Paris.  ^Kah-marketBoi 

The  whole  story  of  the  exhibit  of  food-fish  as  contained 
in  the  Exposition  has  now  been  told,  but  as  a  very  large 
and  interesting  display  of  the  same  kind  may  be  seen  ever}' 
morning  in  the  Paris  markets,  I  may  be  pardoned  if  I  add 
a  brief  account  of  the  results  of  inquiries  and  observations 
which  I  was  led  to  prosecute  in  that  quarter. 

As  the  living  fish  invariably  command  better  prices  in  uuve^n  tSlSw  to 
all  parts  of  Europe  than  those  which  die  before  they  can  be  ^^^  market. 
brought  to  market,  fresh-water  fish  are  usually  brought  to 
the  principal  markets,  particularly  that  of  Paris,  in  tanks 
specially  designed  for  the  purpose  of  keeping  them  alive, 
and  are  sold  at  auction  to  the  highest  bidder  by  a  factor 
regularly  appointed  and  licensed  by  the  government  for 
this  purpose.    When  purchased  by  the  retail  dealers,  the  tuPstauS"?/ fiiS 
fish  are  carefully  transferred  to  marble  tanks,  with  which  ^^^^^ 
each  stall  is  provided,  and  in  these  they  remain  exposed 
for  sale  during  the  day,  or  until  sold.    Should  any  remain 
on  hand,  however,  at  the  close  of  market  hours,  they  are 
transferred  again  to  larger  basins,  also  provided  by  the  ^^'^*"^^*  ^^  ^jj® 
government,  in  the  basement  of  the  market-house.    These  market-houee. 
basins,  as  well  as  the  smaller  ones  in  which  the  fish  are  ex- 
posed for  sale,  are  supplied  with  a  constant  stream  of  run-    SuBpUed  with 
ning  water.     The  factor  above  referred  to  controls  all™°^  ^^ 
matters  connected  with  the  sales ;  keeps  a  record  of  the 
quantities  sold,  prices  brought,  etc.;  collects  all  custom- 
house dues  and  sales  commissions ;  and  is  required  by  law 
to  make  periodical  reports  to  the  government,  to  which  lie 
is  required  to  give  heavy  bonds  for  the  faithful  performance 
of  his  duties. 

Salt-water  fish,  which  are  invariably  brought  to  market  j^^^^J^fce  JnS 
dead  and  packed  in  ice  and  moss,  are  sold  under  corre-  moss. 
sponding  restrictions  and  regulations;  and  although  the 
fisherman  is  entirely  free  to  dispose  of  his  fish  to  any  mer- 
chant who  may  wish  tx)  purchase  tbem,  the  sale  must  be 
made  through  the  government  factor,  at  a  somewhat  in- 
creased expense  to  the  fisherman,  and,  in  the  end,  to  the 
consumer.  There  are  many  varieties  of  fresh-water  fish 
which  are  too  delicate  to  admit  of  their  being  kept  alive  for 
any  length  of  time  for  the  purposes  of  transportation  and 
sale;  these  are  sold  dead,  and  under  the  same  limitations 
as  the  salt-water  fish. 
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^^^'  The  principal  varieties  to  be  foand  alive  in  the  market 
are  the  Cypr%nid4B  and  eels,  besides  large  numbers  of  craw- 
flsh,  crabs,  and  lobsters. 

Ornamental  fish.  h. — Fwk  (Uwej  foT  omament 

A  tasty  building^  very  similar  to  an  ordinary  greenhouse, 
M.carb(nmier.  the  private  exhibit  of  M.  Carbonnier,  contained  fishes  bred 
by  him  to  supply  the  public  with  ornamental  varieties  for 
aquaria. 

In  response  to  an  expression  of  surprise  that  this  exhibit 
consisted  entirely  of  the  ornamental  kinds,  M.  Carbonnier 
made  known  the  singular  fact  that  although  fish  culture 
originated  in  France  with  the  prime  object  of  thoroughly 
restocking  her  depleted  waters  witii  fish  suitable  for  pur- 
v^^^h^nP^^^  ^^  ^<>^^9  y^^  ^^^  much  less  attention  is  paid  to  the 
K??Sri(S?^  ^'  '^^aring  of  edible  than  of  ornamental  varieties  5  and  so  de- 
cided is  the  preference  in  &vor  of  the  latter  that  he  now 
devotes  his  energies  entirely  to  their  cultivation. 

The  French,  he  added,  are  better  patrons  of  the  beauti- 
ful than  of  the  useful. 

The  interesting  exhibit  at  M.  Garbonnier's  private  aqua- 
rium comprised  the  following  objects: 

otto  flSh?**"***'^*      GOURAMI  of  India,  produced  in  Paris,  (hphramenut  goramy. 

Catfish  of  North  America,  Amiuru&  oatuSf  first  brood  in  Paris. 

BoCK>BA88  fh>m  Canada,  Anibloplitea  rupestrU. 

MuMMiCHOO  of  North  America,  Fundulua  nutjaliSf  fourth  generation 
produced  in  Paris. 

Trajtsparent-fish  of  Bengal,  Amlnuaia, 

Macropodus  of  Cochin  China,  Macropodwi  viridp-aturaiu»f  eighth  gen- 
eration produced  in  Paris. 

KiN-YU  of  Japan. 

Catfish  of  the  Danube,  SUunts  glanU. 

Proteus,  Grotto  of  Carmile,  Austria. 

Ombre  of  Turkey,  Umbra  Crameri. 

Climbing  fish  of  the  Ganges,  Anahoa  aoandens. 

Caluchthts  of  Brazil. 

Doras  of  Buenos  Ayres. 

Loach,  CobitiafoeailiBf  irom  the  north  of  Europe. 

TBLE8G0PE-nsH,  Ci/pnnu8  maorophihalmua,  from  China  and  Japan, 
third  generation  obtained  in  Paris. 

Some  other  and  minor  exhibits  by  other  individuals  con- 
sisted entirely  of  the  common  goldfish,  and  do  not  require 
more  particular  mention. 


QoanmL 


Hie  gourami. 

Specimens  of  the  gourami  in  M.  Garbonnier's  collection 
were  hatched  in  Paris,  and  were  the  eighth  generation  firom 


N 


PISCICULTUSE:   COMMISSIONEB   FERGUSON. 


471 


PRANCE. 


Profesaor  Gill. 


a  colony  imported  from  India.  Although  it  is  much  es- 
teemed in  the  East  as  a  food-fish,  and  is  reported  by  those 
who  have  eaten  it  to  be  of  most  exquisite  flavor,  those  oon-  Exotic  Ash. 
tained  in  this  collection  could  not  be  considered  otherwise 
than  as  purely  ornamental.  In  its  native  waters  the  govr  Qoanmi. 
rami  frequently  attains  a  length  of  2',  but  those  bred  in 
the  small  aquaria  did  not  exceed  4i"  or  b". 

In  a  very  interesting  article  published  in  the  second  vol- 
mne  of  the  report  of  the  United  States  Fish  Gommissioner  for 
the  years  1872  and  1873,  Professor  Gill  cites  an  instance  of 
this  fish  having  attained  a  length  of  5'  or  6^,  and  a  weight 
of  somewhat  over  110  lbs.  The  same  author  states  that 
the  fry  are  about  haJf  an  inch  in  length  when  hatched,  and 
about  ^"  at  the  end  of  the  first  year,  but  that  after  that 
period  the  increase  in  size  is  very  gradual.  The  time  of 
reproduction  is  generally  about  the  third  year.  Their 
growth,  though  exceedingly  slow,  as  stated,  must  be  con- 
tinued for  a  corresponding  length  of  time,  and  the  speci- 
mens mentioned  by  Professor  Gill  had  probably  reached 
an  advanced  age,  while  those  bred  in  the  comparatively 
cold  waters  of  the  latitude  of  Paris  were,  doubtless,  under- 
sized. The  Prince  of  Wales'  collection  contained  a  very  fine 
specimen  which  measured  about  2(y'  in  length  by  12^'  in 
depth* 

As  this  fish  will  soon  be  imported  by  the  United  States 
Fish  Gommissioner,  to  supply  the  long-felt  need  of  a  vege- 
table-eating fish  for  our  more  southern  waters,  Professor 
GUI's  article  contained  in  the  above-mentioned  report  will 
no  doubt  be  perused  with  interest. 


The  macropodtts. 


MaoropodiM. 


The  most  interesting  tanks  in  this  collection  were  those 
devoted  to  the  macropod. 

As  the  breeding  season  occurred  during  the  period  of  the  Peooiiar  hAbiu. 
Exposition,  the  curious  habits  of  this  fish  were  fully  illus- 
trated by  ike  couples  there  exhibited.  These  were  of  the 
eighth  generation  from  an  importation  received  by  M.  Gar- 
bonnier  on  the  8th  of  July,  1872.  The  dorsal  and  anal  fins 
are  very  long,  and  tinted  with  the  most  brilliant  colors.  BroiiMit  colon. 
The  scales,  representing  in  themselves  all  the  colors  of  the 
rainbow,  display  vertical  bands  in  yellow,  red,  and  blue, 
intersected  by  stripes  of  changing  color  running  from  the 
head  to  the  tail.  Its  vivid  coloring,  graceful,  gently 
rounded  form,  and  peculiarly  shaped  tail,  which  is  long, 
forked,  and  wide-spread  like  that  of  a  strutting  i>eacock, 
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r^^^c^" have  secured  for  it  the*  name  of  the  "paradise  fish,^  and 

Exotic  fish,      in  respect  of  beauty  of  appearance  it  is  indeed  among  flsb 

Macropod.       what  the  bird  of  paradise  is  among  the  feathered  tribes. 

Beautifuicoiors.  Beautj  of  foiTO  and  color,  however,  does  not  constitute  its 

sole  attraction,  since  nothing  could  be  more  pleasing  or 

entertaining  than  to  observe  the  movements  as  well  of  the 

parent  lish  as  of  their  diminutive  progeny. 

Peculiar  habits     When  approachiug  the  spawning  season  the  edges  of  the 

at  spawning.  _  y»,,  ,  ^i.,  i,,  ..  , 

fins  of  the  male  assume  a  bluish  and  the  entire  ventral 
fin  a  saffron-yellow  hue.  The  males  now  strut  about  with 
great  vivacity,  like  peacocks  or  turkey  gobblers,  or  make 
occasional  sudden  leaps,  which  display  their  brilliant  colors 
with  fine  effect,  to  attract  the  attention  of  the  females,  and 
when  this  object  is  accomplished  begin  to  dispute  with 
each  other  for  their  i>ossession.  The  intelligent  culturist 
invariably  separates  the  fish  at  this  period,  placing  two 
males  with  one  female  in  each  tank.  The  female  is  thus 
incited  to  greater  activity,  while  the  males  enter  upon  de- 
termined contests,  the  victor  in  which  is  always  allowed  to 
remain  with  the  female,  as  it  is  thought  that  a  more  vig- 
orous and  in  every  respect  superior  progeny  results  from  a 
selection  thus  determined. 
Duties  of  the     Thc  male  fish  performs  more  than  the  ordinary  duties  of 

male  in  the  rear.       «   . ,  •  ^      j.    i  -l-  i^  i         j 

ing  of  the  young,  a  father,  siucc  he  takes  upon  himself  an  unusual  and  ver^^ 
important  part  in  the  rearing  of  the  young.  When  the 
female  is  about  to  deposit  her  eggs  he  places  himself  against 
the  glass  of  the  aquarium,  and  absorbing  atmospheric  air 
at  the  surface  of  the  water,  expels  it  again  in  the  shape  of 
innumerable  bubbles,  which  coalesce  to  form  a  frothy  ceil- 
ing that  fioats  upon  the  water,  where  it  remains  intact.  The 
substance  of  the  froth  so  produced  is  probably  a  fatty  mucus 
secreted  in  the  mouth  of  the  male. 

Thefrotiiyuest.  The  frothy  nest  having  been  fully  prepared,  the  male 
dilates  his  fins  and  bends  himself  into  the  form  of  a  bow, 
when  the  female  approaches  and,  assuming  a  vertical  posi- 
tion, with  her  head  near  the  surface  of  the  water,  by  a 
peculiar  oscillating  motion  places  her  body  within  the  semi- 
circle formed  by  that  of  her  companion.  The  latter,  by 
bending  and  contracting  his  long  tins,*  which  play  gently 
upon  her  sides,  now  causes  her  to  slowly  revolve;  all  of 
which  movements  are  very  graceful  and  quite  conspicuous 
on  account  of  the  brilliant  coloring  of  the  fishes. 

The  pair  while  in  this  position  allow  themselves  to  fall 
through  the  water  from  the  surface  to  a  depth  of  6'^  or  8'', 
and  this  movement  in  repeated  every  10  or  15  minutes. 
During  the  intervals  the  male  continues  his  work  upon 
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the  ceiling  of  froth,  which,  at  the  time  they  commence  to  fbamck. 
spawn,  occupies  a  space  of  about  15  square  inches,  and  is  Exotic  fisb. 
about  one-third  of  an  inch  in  thickness.  Almost  all  of  the 
eggs  are  fecundated,  since  the  juxtaposition  of  the  male  and  Macropod. 
female  causes  the  spermatozoa  and  eggs  to  come  into  con- 
tact very  readily,  quickly,  and  certainly.  As  soon  as  they  Spawning. 
are  laid,  the  male  takes  them  in  his  mouth  and  places  them 
in  the  nest  of  froth,  and  when  the  spawning  is  completed 
drives  the  female  from  the  neighborhood  of  the  nest  to  a  careofthenest 
distant  spot,  where  she  remains  exhausted  and  motionless^  ^  ©me. 
while  he  assumes  the  entire  care  of  the  eggs.  Whenever  a 
break  occurs  in  the  nest  and  any  of  the  eggs  escape,  the 
male  immediately  seizes  them  in  his  mouth  and  replaces 
them,  repairing  the  nest  by  fresh  bubbles  of  foam,  and 
working  very  dexterously  with  his  head  in  filling  up  the 
breaches.  The  eggs  are  transparent  on  one  side,  and  in 
water  of  the  temperature  of  20^  to  22^  centigrade  hatch  in 
about  sixty- five  hours.  A  like  additional  period  is  required 
for  the  absorption  of  the  umbilical  sack.  During  all  this 
time  the  male  is  constant  and  lavish  in  the  care  which  he 
l>estows  upon  the  eggs  and  young  fish,  the  latter  being  fre- 
quently tal^en  into  the  mouth  of  the  parent  fish  and  then 
rolled  about,  for  a  purpose  which,  perhaps,  is  not  fully 
understood.  It  has  been  observed,  however,  that  this 
pecidiar  treatment  is  very  essential  to  the  welfare  of  the 
young  fish,  since  those  which  were  removed  to  tanks  to 
which  the  male  fish  had  no  access  soon  sickened  and  died, 
m  consequence,  apparently,  of  a  sediment  of  dust  collect- 
ing upon  their  gills,  whereas  there  was-  but  verv'^  slight 
mortality  among  those  which  were  left  to  the  fostering  care 
of  the  parent  and  subjected  to  the  treatment  mentioned. 

The  male  pursues  the  young  fish  which  escape  from  the       cai«  of  the 
nest,  takes  them  into  his  mouth,  and  carries  them  back  to^°""* 
the  protecting  cover.    When  they  escape  in  considerable 
numbers  he  catches  and  transports  in  this  manner  as  many 
as  ten  or  a  dozen  at  one  time. 

When  the  fish  have  attained  a  considerable  growth,  how- 
ever, and  begin^  to  annoy  the  watchful  parent  by  their  fre- 
quent escapes,  he  learns  that  they  are  able  to  take  care  of 
themselves  and  ceases  to  capture  them.  It  is  a  peculiarity 
of  this  fish  that  spawning  is  repeated  quite  frequently  after 
intervals  of  seven  or  eight  days. 

Food  for  young  fish  in  aquaria.  Food  for  young 

flsh  in  aquaria. 

The  healthful  appeaxance  of  all  the  fish  exhibited  was  a 
matter  of  general  surprise,  and  was  due,  doubtless,  to  the 
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rt^^GE.      care  with  which  they  were  fed  and  to  the  peculiar  food  used. 
Food  for  yonng  The  excccdiug  difficulty  of  rearing  the  minute  young  of  the 
B  m  aq     a.    ^^^j^p^  j^^  kindred  species  early  presented  itself  to  M. 
M.  carboimier.  Garbonnier,  and  led  him  to  produce  larval  food  in  large 
lATvaifood.     quantities  by  artificial  means.    When  we  take  into  consid- 
eration the  fact  that  the  young  fish  are  not  more  than  one- 
fifth  of  an  inch  in  length  when  the  sack  is  absorbed  and  they 
first  require  to  be  fed,  the  difficulties  to  be  encountered  in 
their  artificial  propagation  become  very  apparent.    Having 
first  ascertained  what  was  their  proper  food,  he  found  it 
necessary  to  separate  the  different  broods,  as  it  was  observed 
that  the  larger  fry  gteedily  devoured  each  succeeding  gen- 
eration.    The  exceeding  fertility  of  this  fish,  indeed,  is 
doubtless  a  means  speciaUy  provided  for  the  sustenance  of 
the  earlier  broods.    It  having  been  observed  that  the  or- 
ganic substances  which  settled  at  the  bottom  of  the  tanks 
and  commenced  to  decay  soon  gave  rise  to  various  infusoria, 
which,  swimming  to  the  surface,  were  there  eagerly  devoured 
by  the  young  fish,  attention  was  speedily  directed  to  the 
artificial  production  of  this  new  kind  of  food. 
Fermentatioii     M.  Garbounier  attributes  the  success  presently  attained 

of  A  paste  to  pro- 

daoeinfiuoria.    in  this  directlou  to  the  valuable  advice  given  by  Prof.  Paul 

Gervais,  following  which  he  fermented  a  decoction  of  hay, 
lettuce,  paste,  and  animal  matter,  with  the  desired  results. 
A  still  larger  measure  of  success  was  obtained,  however, 
from  the  fermentation  of  roots  and  stems  of  aquatic  plants, 
which  had  been  first  cut  into  very  small  pieces.  From  this 
Animaicnin  matter  he  produced  four  or  five  millions  of  animalculse, 

from tbo  fermen*     «  .   i  .  *    j    #.  it       n  ^    j   i»  «_ 

ution  of  chopped  which  wcrc  ucxt  Separated  from  the  fermented  hquor  by 
"^^  means  of  filters  that  allowed  the  fiuid  to  pass  through,  but 

retained  the  animalculse  upon  their  surfaces.  The  latter 
were  next  assorted  by  means  of  three  graduated  sieves,  in 
order  to  their  proper  distribution  among  the  young  fry  of 
the  different  broods. 

The  problem  as  to  what  constitutes  the  proper  food  of  fish 

artificially  raised  in  small  tanks  is  a  most  important  one, 

and  one  that  presents  many  serious  difficulties  to  the  con- 

seieotion  of  sidcratiou  of  the  fish  culturist.    It  is  no  doubt  true,  iQdeed, 

f<^  for  certaiii  ^^^^  ^yxq  couspicuous  feulures  of  many  fish-cnlturcd  estab* 

lishments  in  America  is  attributable  to  the  improper  nature 
or  quality  of  the  food  given  to  the  fish  in  the  early  stages 
of  their  existence,  and  a  study  of  the  methods  employed  by 
M.  Garbounier  becomes,  on  that  account,  a  matter  of  conse- 
quence to  all  who  are  interested  in  the  subject. 

The  outer  leaves  of  the  lettuce  are  particularly  recom- 
mended as  an  element  for  the  production  of  the  monads. 
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which  are  probably  the  first  natural  food  of  youDg  fishes.      fbaxck. 

The  problem  as  to  the  transportation  of  shad  across  the 
Atlantic,  which  has  been  several  times  unsuccessfully  at- ^^^  ^'^J^^e 
tempted,  may  yet  be  solved  by  the  use  of  these  methods ; 
and  the  rearing  of  whitefish  and  other  varieties  which  has 
bafiSed  the  endeavors  of  our  fish  culturists  heretofore  may 
also  be  accomplished  by  following  the  example  of  the  French. 
When  the  most  critical  period,  t. «.,  that  immediately  suc- 
ceeding the  absorption  of  the  umbilical  sack,  has  passed,  it  is 
generally  necessary  to  provide  suitable  food  for  the  young 
fish.    In  American  establishments  finely  chopped  meat  and   American  and 
liver  constitute  almost  the  sole  dependence  for  this  purpose,     ^  ^      *^" 
but  it  was  observed  at  the  Exi>osition  that  the  larvse  pro- 
curable in  such  abundance  from  stagnant  pools  in  the  im- 
mediate neighborhood  of  Paris  were  exclusively  supplied  to 
the  young  fish  at  this  stage.    It  was  further  remarkable 
that  this  plan  of  feeding  young  fish  upon  such  larval  food 
was  also  foUowed  by  the  EngHsh,  Mr.  Frank  Buckland  ^^tiS.^  ^^"*^ 
using  it  almost  entirely  for  the  fish  reared  under  his  direc-  ^^^"^  ^^'^' 
tion  in  and  about  London. 

Quite  a  thriving  trade  is  driven  in  both  London  and  Paris  lar^SftSdiSthe 
by  those  who  devote  their  time  to  the  collection  and  sale  of  ^^  <>'  t^dai 
this  particular  food.  The  mud-banks  exposed  by  each  re- 
ceding tide  in  the  Thames  abound  in  such  creatures,  which 
are  industriously  gathered  and  sold  by  the  quart  in  London 
to  fish  culturists.  All  the  inhabitants  of  such  stagnant 
pools  and  muddy  bottoms  cannot  be  used  to  advantage, 
however,  since  certain  kinds  very  destructive  to  the  life  of 
the  young  fish  are  often  found  commingled  with  those  which 
constitute  their  proper  and  most  desirable  food.  Some 
knowledge  and  experience  is  required,  therefore,  to  enable 
the  fish  culturist  to  distinguish  between  injurious  and  bene- 
ficial kinds  everywhere,  since  in  different  localities  and  vary- 
ing climates  very  extensive  and  important  differences  in  the 
range  of  these  minute  and  innumerable  forms  of  life  wiU  be 
found  to  exist.  Such  knowledge  and  experience  must  now 
be  acquired  by  each  culturist  from  a  careful  examination  of 
the  fauna  of  his  special  locality,  but  the  naturaUst  who  has 
made  or  who  would  make  the  subject  a  special  study,  and 
certainly  and  clearly  determine  and  point  out  what  particu- 
lar kinds  and  species  of  such  animalculse  are  wholesome  or 
innocuous,  and  what  others  are  either  unwholesome  or  posi- 
tively destructive,  Would  render  a  signal  service  not  only 
to  the  fish  culturist,  but  to  all  who  are  interested  upon  any 
account  in  the  successful  cultivation  of  fish. 

Although  the  macropod  has  been  classed  among  the  oma- 
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r^^cK.      mental  fishes,  M.  Garbonnier  declares  that  it  may  yet  occupy 

an  important  place  as  a  food-fish,  since,  though  compara- 

fi8h*S?jiquS2.°^  lively"  small,  the  whole  posterior  portion  of  the  body  is  quite 

fleshy  and  of  fine  flavor.    It  would  be  difficult,  however,  to 
Macropod.       persuadc  any  one  but  a  Frenchman  that  so  small  a  fish 
coald  ever  occupy  an  important  place  in  the  resources  of  a 
nation  as  an  article  of  food. 

Long-teing-ya.  TJi€  hugtsing-ya. 

Another  fish  of  surpassing  interest  exhibited  by  M.  Car- 
bonnier  was  the  longtaing-ya  or  telescope-fish,  of  China.  Its 
form  is  exceedingly  abnormal,  and  is  well  portrayed  in  many 
Chinese  pictures.  Both  the  caudal  and  anal  fins  are  double, 
and  the  eyes  project  from  half  an  inch  to  an  inch  from  the 
PecuUaritiee.  head.  Thosc  ou  exhibition  were  the  third  generation  of  an 
importation  from  China,  but  by  means  of  careful  selection 
the  deformities  and  peculiarities  which  characterize  the 
species  had  been  maintained.  The  globular  form  of  the  fish 
renders  its  equilibrium  very  unstable,  and  it  swims  wiih 
great  difficulty. 

While  other  members  of  the  golden  carp  family  rub 
lightly  against  aquatic  plants  for  the  purpose  of  expelling 
their  eggs,  the  telescope-fish  requires  a  spawning  place  fur- 
nished with  stiff  twigs  to  assist  it  in  effecting  this  object. 
B  aTrnin?^**"  "^Thc  female,  besides  rubbing  herself  against  such  twigs  as 

offer  considerable  resistance,  is  aided  in  her  efforts  by  the 
male,  who  pushes  her  with  his  head,  and  so  jostles  ber  that 
she  is  frequently  turned  over  and  over  in  the  process.  The 
period  required  to  perfect  the  eggs  of  this  variety  is  some- 
what longer  than  for  those  of  the  macropod.  The  fish,  how- 
ever, swim  about  actively  at  the  age  of  15  days.  Another 
variety  of  this  family  having  a  double  and  long,  feathered 
tail  was  also  exhibited,  and  is  most  prized  in  Japan. 

Climbing  flsh.  Tlie  cUmbing  fish. 

Still  another  very  curious  fish  exhibited  in  this  collection 
was  the  climbing  fish  of  the  Ganges  {Anabm  scandens),  im- 
ported from  Calcutta  in  1874.  Although  it  is  said  to  be 
consumed  in  large  quantities  by  the  upper  classes  in  India, 
it  has  never  been  strictly  considered  as  a  food-fish,  wliile  its 
curious  habits  and  form  make  it  very  interesting  as  an  or- 
namental one.  The  peculiar  structure  of  the  pharynx  of 
the  AnaJbas  enables  it  to  live  out  of  water  for  a  considerable 
time,  in  localities  or  under  circumstances  where  even  a  slight 
degree  of  moisture  is  present,  but  on  the  other  hand  it  dies 
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very  quickly  when  deprived  of  free  access  to  atmospheric 
air,  to  obtain  which  it  darts  upward  and  protrudes  its  head 
above  the  surface  of  the  water  at  short  intervals.  M.  Car-  ^  Jhe  ciimWng 
bonnier  describes  somewhat  in  detail  the  remarkable  faculty 
possessed  by  this  fish  (to  which  it  owes  its  distinctive  ap- 
pellation) of  climbing  the  trunks  of  trees,  which  it  often 
does  to  a  height  of  5'  or  0'  above  the  water,  in  search 
of  food.  Good  specimens  of  the  fish  are  frequently  found 
upon  the  broad  leaves  of  the  palm  tree.  The  same  faculty 
is  also  often  utilized  by  the  fish  for  the  purpose  of  migrating 
overland  from  places  where  food  and  water  may  have  be- 
come exhausted  to  other  and  better  feeding-grounds  in  the 
neighborhood,  while  its  capacity  of  living  out  of  water  en- 
ables it  to  continue  to  exist  imbedded  in  the  muddy  bottoms 
of  drying  ponds  as  long  as  a  moderate  amount  of  moisture 
remains. 

B. — ^FlSH  PRODUCTS  PREPARED  FOR  FOOD. 

a, — Fresh  fish. 


Fish  products 
preparea  m  food. 


No  exhibit  was  made  of  distinctively  European  food-fish  Fresh  asU. 
in  a  fresh  or  recently  captured  state.  The  absence  of  such 
specimens  was  probably  owing  to  the  limited  use  of  ice  in 
Europe,  and  to  the  custom,  already  referred  to,  of  exposing 
fresh -water  fish  for  sale  alive ;  the  deficiency,  however  oc- 
casioned, being  supplied,  to  a  considerable  extent,  by  the 
excellent  and  well-stocked  fish  markets  of  the  neighboring 
city  of  Paris.  In  these  markets  the  demand  for  certain  fish 
which  are  entirely  unused  in  America  was  quite  noticea. 
ble;  the  ray,  for  instance,  finding  prompt  sale  at  from  60 
to  75  centimes  per  kilo,  while  seaeels,  which  are  seldom 
found  in  our  markets,  commanded  1  fr.  per  kilo  quite  as 
readily.  Most  of  these  and  other  salt-water  fishes  are 
brought  to  market  in  wicker  baskets,  and  are  packeil  in 
grass,  or  occasionally  in  ice. 


b. — Fish  salted^  picMed,  smoked^  and  dried. 

Fish  prepared  as  above  indicated  were  very  fully  repre- 
sented in  the  exhibits  of  several  nations,  the  kind  used  be- 
ing for  the  most  part  hake,  haddock,  halibut,  herring,  mack- 
erel, pollock,  and  salmon. 

Finland,  France  and  her  provinces.  Great  Britain,  the 
Netherlands,  and  Norway  were  the  principal  exhibitors  in 
this  department,  while  the  absence  of  any  exhibit  from  the 
Unite<l  States  of  such  articles  was  somewhat  compensated 
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hiWtoJ?  ^^  *^*  ^y  *^^  display  of  hermetically  sealed  preparations  shown 

in  another  quarter. 
hib^  roSi&y     ^^  fullest  and  most  complete  exhibit  was  made  by  Nor- 
attractive.         ^^y,  a  spccial  aunex-building  having  been  required  for  the 

accommodation  and  display  of  her  fishery  apparatus  and 
fish  products,  almost  every  variety  of  notable  fish  to  be 
found  on  her  coast,  including  the  cod,  haddock,  ling,  and 
husk,  being  represented  in  the  exhibition  by  specimens 
in  a  dried,  smoked,  salted,  or  other,  form  of  preparation. 
These  specimens  were  all  admirable,  and  the  retention  of 
their  good  qualities  throughout  the  summer  showed  the  ex- 
cellence of  the  methods  employed  for  their  preservation. 
Of  the  dried  specimens  which  are  designed  for  transporta- 
tion to  distant  markets,  those  cured  in  salt  were  put  up  in  a 
variety  of  forms,  and  were  all  of  excellent  quality,  the  cod 
being  particularly  well  prepared ;  while  herring — smoked, 
dried,  and  salted — and  salmon  were  exhibited  in  large 
quantities,  and  deserve  favorable  mention.  Quite  a  unique 
Fish  meal.  display  was  that  of  ^'  fish-meal,"  which,  when  made  into 
cakes  or  biscuits,  was  found  to  be  very  palatable  and  good 
food.  In  the  preparation  of  this  product  many  parts  of  the 
fish  are  utilized,  and  the  bulk  is  greatly  reduced.  Norwe- 
caoutne.  giau  caviave  is  made  from  the  roe  of  the  salmon,  while  that 
of  the  cod  is  exported  in  large  quantities  to  France,  where 
it  is  extensively  used  as  bait  in  the  sardine  fisheries. 
M.  Frieie.  A  translation  of  M.  Friele's*  account  of  the  cod,  herring, 

mackerel,  lobster,  whale,  seal,  and  salmon  fisheries  of  Nor- 
way, giving  an  ei^teuded  description  of  the  fisheries  them- 
selves, the  methods  of  capture  and  the  system  pursued  in 
preparing  the  products  for  market,  can  be  found  in  the  re- 
port of  the  United  States  Commission  on  Fish  and  Fish- 
eries, vol.  V,  pp.  707,  et  seq. 

c. — Preserved  in  oil  and  hermetiodlly  sealed. 

The  southern  European  countries — ^notably  France,  Italy, 
Portugal,  and  Spain — contributed  the  largest  and  most  com- 
plete exhibit  of  preparations  of  this  class. 

The  abundance  and  cheapness  of  oil  in  Spain  enables  her 
to  preserve  large  quantities  of  the  products  of  her  waters 
by  its  use.  The  higher  grades  of  canned  goods  of  this  de- 
scription, prepared  with  a  special  view  to  exportation,  were 
remarkably  fine.  France,  also,  sustained  her  reputation  in 
the  matter  of  alimentary  preparations  by  the  exhibit  made 

*  Notices  SOT  lea  Pdcheries  de  la  Norw^ge.  Impresnon  ^  part  da  cata- 
logue special  de  la  Norw^  k  Tezposition  nDiverselle  de  1878  k  Paris. 
Translated  by  J.  Paul  Wilsoa. 


Canned  fish  in 
oil. 
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by  hep  of  fish  preserved  in  oil  or  hermetically  sealed,  the  CMmediiah. 
excellence  of  her  <<  sardines  ^  having  been  generally  con- 
ceded. 

The  principal  fish  preparation  exhibited  by  Bussia  was 
isinglass,  a  very  important  prodnct  manufactured  fa>m  cer- 
tain parts  of  the  sturgeon. 

Caviare^  the  valuable  product  manufactured  from  the  roe   owiara. 
of  this  fish,  was  unfortunately  not  to  be  found. 

The  only  exhibits  made  by  the  United  States  in  this  de- 
partment consisted  of  canned  fish  of  various  kind^>  which, 
however,  well  displaced  the  iugh  standard  of  excellence 
attained  in  the  development  of  this  comi>aratively  new  in- 
dustry. 


480  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 


,    ,      ^  -  C— Implements  for  capture. 

Implements  for 
cftptnre. 

a. — Statimmry  apparatus^  weirsj  liaulseineSj  trawls^  purse- 

nets  J  floating  gill-netSj  etc. 

stationary  ap.     The  implements  used  for  the  capture  of  fish  on  a  large 
^™  "*'  scale  were  not  very  extensively  represented  in  the  Exposi- 

tion.  There  was,  indeed,  nothing  calculated  to  attract  special 
attention,  nor  any  devices  with  which  American  fishermen 
are  not  already  familiar.    Some  French  exhibitors  illustrated 
TrawiB.  the  form  and  manner  of  using  the  trawl-net,  which  is  exten- 

sively employed  on  the  coast  for  the  capture  of  fish  firequent- 
ing  the  sea-bottoms ;  and  the  time  is  not  far  distant  when  this 
mode  of  fishing  will  be  adopted  in  American  waters,  for  the 
purpose  of  capturing  the  many  varieties  of  flounders  which 
exist  in  considerable  abundance  on  our  coast,  but  are  now 
rarely,  if  ever,  found  in  our  principal  markets.    This  instru- 
ment has  been  so  fully  described  in  the  United  States  Fish 
Commission  reports,  as  well  as  in  those  of  the  dredging 
operations  of  the  United  States  steamer  Blake,  that  a  minute 
description  is  not  here  deemed  necessary.    Drawings  of  the 
Madraquo  of*'  ^adra^oe,"  which  is  used  principally  on  the  coasts  of  the 
the  MeditereaB-.jf^(|||;erranean  for  the  capture  of  mackerel — ^i)articularly  the 
piat«s  VI,  VII.  Spanish  mackerel — are  here  given  (Plates  VI  and  VII). 

In  the  exhibit  of  Finland  the  use  of  pine  floats  on  the  cork 
lines  of  their  seines  was  the  most  marked  feature,  and  in  that 
of  Holland  the  use  of  iron  chains  for  the  lead  lines  on  haul- 
nets  was  also  noted  as  unusual.    Denmark,  France  and  her 
Seines  and  ^^^P^^it^^^cies,  Japan,   Norwuy,  Eussia,  and  Uruguay  ex- 
nete.  hibited  many  forms  of  dip  nets,  of  good  and  strong  texture, 

the  display  from  Norway  being  by  far  the  largest  and  most 
complete.    The  use  of  gill-nets  for  the  capture  of  cod  de- 
serves the  attention  of  our  fishermen,  as  much  larger  catches 
can  be  made,  and  with  less  exi)osure,  by  this  means  than  by 
Norwegian«iU-the  usc  of  trawl  and  hand-line.    The  gill-nets  used  by  the 
Norwegian  fishermen   are   generally  provided  with  gla^ 
floats,  as  in  some  portions  of  tlie  coasts  wood  is  scarce  and 
much  more  expensive.    The  wood,  however,  serves  better 
when  the  nets  are  used  at  great  depths,  as  the  pressure  of 
the  water  often  causes  the  floats  to  be  filled,  when  they 
become  useless,  and  are  called  ^^  drunken^  by  the  fishermen. 
The  nets  are  put  out  in  the  evening  and  taken  up  in  the 
morning,  whenevet  the  weather  will  permit.    The  nets  are 
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arranged  so  that  they  can  be  set  either  at  the  bottom  or  sur-  ^^'^^^^  ^' 

&ce,  or  any  intermediate  depths,  according  to  the  habits  of 

the  fish  at  the  particular  time  and  locality  when  they  are 

used,  the  fishermen  readily  ascertaining  the  depths  at  which 

the  fish  are  to  be  found.    The  nets  are  always  set  either 

with  the  current  or  diagonally  across  it — ^never  against  it. 

The  system  pursued  by  the  Norwegian  fishermen  was  fur-  Models  of  boats. 
ther  illustrated  by  an  exhibit  of  models  of  their  boats. 

The  artificial  propagation  of  the  cod,  which  has  been  com- 
menced by  Prof.  S.  F.  Baird,  the  Commissioner  of  Fisheries  Baw™'*  ^'  ^* 
of  the  United  States,  may  be  the  means  of  producing  a  breed 
of  cod  which  will  keep  more  in-shore  and  frequent  our  entire 
sea-coast  north  of  Hatteras. 

The  success  which  the  Commissioner  very  confidently  an- 
ticipates will  probably  change,  to  a  great  extent,  the  char- 
acter of  our  cod-fisheries  fix)m  the  use  of  large  vessels,  which  Home  cod-fish, 
are  intended  to  brave  the  dangers  of  the  banks,  to  that  of 
smaller  craft,  for  the  purpose  of  taking  the  cod  ofi*shore, 
similar  to  the  system  pursued  by  the  Norwegians  on  their 
coasts.  Drawings  and  descriptions  of  the  most  approved 
craft  are  given,  in  the  hope  that  our  fishermen  may  be  enabled 
to  deiive  some  valuable  hints  from  their  consideration. 

6.  Angling  implenientSy  hooJcSy  lines j  etc.  m^"^*  *"^^* 

The  representation  in  this  department  was  by  no  means 
exhaustive,  although  small  exhibits  of  fishing  tackle  were 
made  by  nearly  all  nations.  That  of  the  English  manufact- 
urers of  fine  tackle,  the  general  exhibit  of  angling  imple- 
ments by  Japan,  together  with  tackle  presented  by  several 
JPrench  makers,  were  the  most  conspicuous.  The  excellence 
of  the  gut  made  by  the  French  manufacturers  was  conceded. 
A  few  ingenious  contrivances  for  keeping  bait  were  also  in- 
cluded in  the  French  collections.  The  exhibit  of  hooks, 
lines,  and  tackle  generally  contained  nothing  of  special  in- 
terest with  which  American  sportsmen  and  dealers  have  not 
been  made  familiar  by  the  American  Centennial  Exhibition.. 
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'^rtirfflfh  ***"*"     -8^*^®<w*  *  tranaport  Ae  JTordZo^Ml.— This  ohoraoter  of  vessel 

Plate  YHL     (shown  in  Plate  Vlii)  is  used  in  carrying  the  prodncts  of 

the  Nordlands  fisheries  (dry  cod,  cod-liver  oil,  but  not  much 

salted  fish)  south  to  the  city  of  Bergen,  whence  they  are 

exported  to  the  markets  of  Europe,  America,  and  China 

These  vessels  sail  along  the  coast  for  about  180  geograph- 
ical miles  (16^  latitude).  It  is  said  that  the  shape  and  rig- 
ging of  this  kind  of  vessel  have  been  almost  unaltered  for 
centuries,  and  that  in  a  vessel  similar  to  this  the  Norsemen, 
1,000  years  ago,  came  over  to  America,  or  to  that  i>ortibnof 
it  which  they  called  Yineland.  The  blaok  pieces  repre- 
sented in  the  upper  comers  of  the  square-sails  are  emblemfl 
Peter  dom.  of  moumiug  for  the  famous  poet  and  priest  Peter  Doss,  who 
lived  and  died  in  Norway  100  years  ago. 

This  vessel  has  no  fast  deck,  but  has  aprons  reaching  to 
the  middle  of  the  mast  with  which  to  cover  the  fish  cargo. 
It  will  sail  with  the  wind  at  a  speed  of  8  or  9  knots.  Its- 
size  is  about  22  meters  long,  the  beam  8.2  meters,  the  deptii 
of  the  hold  3.6  meters,  and  with  a  tonnage  of  80  hecto- 
liters. 


Plate  VUL—XonetigiaH  vemlfor  IrantportiKgfith. 

(Page4B2.) 


/^ 


Plato  IX. 


coeuiidittT  Bateau  de  picke  au  Jllet  i  douae  avirons  de  NordUmd. — ^This 
boat  (shown  in  Plate  IX)  is  osed  for  operating  the  gill-nets 
in  taking  cod.  It  is  quite  easy  to  row,  sails  well,  and  is  ad- 
mirably adapted  to  this  kind  of  cod-flshing.  Like  all  Nor- 
wegian fishing  boats,  it  can  be  easily  tamed  over  by  the 
feet  of  the  crew.  This  is  done  when  the  crew  are  afiraid  of 
being  wrecked  in  rough  weather.  The  crew  are  very  ex- 
pert in  taming  the  boat  over,  so  that  the  keel  will  be  up. 
This  is  done  to  enable  them  to  place  themselves  on  the  keel 
of  the  boat.  In  the  bottom  of  the  boat  they  then  cat  a 
hole,  through  which  the  air  beneath  escapes,  thus  rendering 
it  steadier  on  the  swell  of  the  waves.  In  this  situation  the 
crew  will  wait  in  hope  of  being  saved  by  some  other  vessd 
— a  hope  which  is  not  always  realized,  as  the  yearly  loss  of 
lives  in  this  part  of  !N^orway  by  boats  being  wrecked  is 
about  180.  Quite  as  many  lives,  however,  are  annually 
saved  by  being  rescued  from  the  keels  of  boats  thus  up- 
turned. A  good  boat,  according  to  !N^orwegian  ideas,  must 
be^o  built  as  to  be  easily  turned  over. 

The  sail  must  be  shortened  from  below,  piece  by  piece 
being  taken  away  as  the  gale  increases. 

This  character  of  boat  is  generally  about  12.5  meters  long, 
2.9  meters  beam,  and  from  0.9  to  1  meter  in  depth.  Its  car- 
rying capacity  is  about  28  hectoliters. 
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Plate  IX.— T^B^ee-oarM  )i*\iiig  boat  of  Norway. 

lPi«e«4.| 


^' 


mma^  Bateam  d$ptdhe  au  flkt  ik  SSndre^^TtdB  boat  (Plates  X, 
Q-  XI),  which  i0  somewhat  siinilar  to  the  last,  is  nmd  in  the 
herring  as  well  as  in  the  cod  fisheries.  It  sails  well,  espe- 
cially with  the  wind  from  6  to  9  points  from  ahead,  but  is 
rather  difficult  to  row.  It  is  peooliarly  constmcted  in  the 
manner  of  Joining  its  boards.  The  joints  aie  close  tc^ether, 
a  fEU^t  which  apparently  weakens  it,  bot  in  reality  renders 
it  more  elastic  and  better  fitted  for  working  in  roa^h  seas. 

The  sail,  which  is  single  and  somewhat  peculiar,  has  the 
appearance  of  a  square-sail  and  stay-sail  combined.  It  is 
peculiar  to  this  character  of  boat. 

The  usual  size  of  this  vessel  is  12.5  meters  in  length,  2.8 
meters  in  beam,  and  about  3  meters  in  depth,  with  a  cany- 
ing  capacity  ci  about  36  hectoliters. 

4» 
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K  XI, — Cod  nnd  herring  fiikisg  boat  of  A'orwag. 


A^'i^  "i*^  °f    Sloop  de  pSche.—This  craft  (Plate  XII)  is  used  for  ood-ftsh- 

piatfl  xn.      ing  on  the  banks  of  Aalestmd,  near  Cape  Stat,  oq  tlie  Kor- 

wegian  coast.     Durmg  the  last  few  years  many  Swedish 

sloops,  and  stHue  French  vessels,  have  fi^nented  these 

grounds. 

Its  usual  size  is  aboat  18.8  meters  long,  5.6  meters  beam, 
2.5  Dieters  deep,  with  a  carrying  capadty  of  about  140  hec- 
toliters. 
TeMien.  Fig.  3  shows  ODe-  and  two-masted  crafts  used  OD  the  same 

banks,  ordinarily  accompanying  the  fishing-sloop,  Plate 
XII. 


Fio.  3.— fM«g  Muofci  1^  AaUftttmd. 


Plate  XII. — Nonregian  fiahiug  »loop. 
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iJS^SS^^    Bo^aou  de  pSehe  aujttet  de  Lundflard^^ThiB  yesael  (Plate 

pute  xnL     XTTT)  is  peoollar  to  Lnndfloidy  wUch  is  between  Oape  Stat 

and  Bergen.    It  is  nsed  in  the  herring-fisherieSy  and  is  aboat 

9.4  meters  long,  2.4  meters  bioad,  and  0.8  meter  deep; 

with  a  carrying  capadly  of  about  17.5  hectoliters. 
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Platk  XIU.— Barring  JUhiug  boat  of  iMiOJtori. 

(P>8a4M.| 
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^|B^^  Bateau  de  pMke  A  la  wine  {fllet  de  barroffe)  (PlateXIY). — 
This  boat  is  used  for  txansportingy  as  well  as  taking,  herring, 
by  means  of  seines  that  are  set  across  the  mouths  or  en- 
trances of  the  bays  or  drawn  ashore  on  tbe  coast.  The  same 
kind  of  boat  is  nsed  at  Ostero  and  Oss,  which  places  are 
near  the  city  of  Bergen.  The  boats,  however,  that  are  used 
in  the  neighborhood  of  Oss  are  shorter,  broader,  and  clum- 
sier than  the  boats  employed  by  the  inhabitants  of  Osterow 
The  boats  of  Oss  are  usually  of  the  following  proportions : 
6.3  meters  long,  1.9  meters  beam,  about  0.6  meter  deep,  with 
a  carrying  capacity  of  about  28  hectoliters.  Those  of  Ostero 
are  somewhat  longer,  with  the  same  beam. 
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I'LATE  XlV.—Xonaegian  teine-Jlthing  boat. 
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^SStx^  Gordei^Kd  (Plate  XV).— The  liTorweglaii  Govemment, 
for  the  poipose  of  pxotecting  the  fisheries  along  the  shore 
and  at  sea,  send  to  the  fishing  districts  a  number  of  vessda 
commanded  by  officers  of  the  navy,  and  it  is  the  daty  of  this 
police  force  to  send  daily  telegrams  to  the  cities  and  most 
important  points  of  the  fish  trade,  in  order  to  infonn  the 
merchants  of  the  result  of  the  catoh  and  the  prospects  for 
the  season. 

The  boats  used  for  the  purpose  above  indicated  are  of 
various  sizes.  The  one  represented  in  the  cut  is  about  18.8 
meters  long,  6.3  meters  broad,  and  2.5  meters  deep,  with  a 
carrying  capacity  of  about  20  tons. 

The  use  made  by  the  Norwegian  Government  of  these 
boats  is  well  worthy  of  imitation  by  our  own  government. 
Many  hundreds  of  tiiousands  of  dollars  would  be  saved  an- 
nually if  we  had  an  established  system  of  sending  full  and 
accurate  reports  to  those  engaged  in  the  menhaden  and 
mackerel  fisheries  along  our  coasts,  with  correct  bulletins  of 
the  localities  where  these  fish  make  their  appearance. 
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Plate  X-V.^Peliottloop/orthtJUkinggronndM. 

iP.ge4M.) 


^Jgj^^*-  Plate  XVI  is  another  fonn  of  the  police-sloop  just  men- 
tioned, but  somewhat  smaller.  This  cut  represents  a  boat 
about  10  meters  long,  3.7  meters  broad,  and  0.6  meter  deep ; 
burden  from  6  to  7  tons. 
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Platk  XVI. — Fishtrg  polire  iloop. 
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g^j^ljjjl^  ®'  Bateau  de  pSehe  d,  la  seine  {filet  de  barrage)  de  Harda/nger. — 
PtaJexviL  Plate  XYII  is  a  representation  of  a  vessel  used  in  the  herring- 
fishery  in  a  manner  similar  to  that  described  on  page  492. 

This  vessel,  as  will  be  observed,  has  a  singular  shaped 
stern.  The  roller  used  for  ox>erating  the  seine  is  placed  on 
the  stem,  instead  of  on  the  side,  as  in  those  on  pages  486, 
490,  and  492.  The  apron  is  used  in  this  vessel  to  cover  the 
hold,  in  lieu  of  a  deck. 

This  vessel  is  generally  about  10.7  meters  long,  3.1  meters 
broad,  and  1.1  meters  deep,  with  a  carrying  capacity  of 
about  49  hectoliters.  Like  most  of  those  operated  sout^  of 
Bergen,  it  uses  stay-sails  but  not  square-sails. 
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b^'S?a^I     -Batww-cb  pidke  au  fliet  de  flardon^^.— Plate  XVm is 
^Biftte xvuL  ^'^^^^^  ^^^  rigged  with  stay-sails,  and  is  used  in  taking 

herring  by  means  of  gill-nets.  It  is  light,  but  solidly  bailt 
The  boat-builders  of  Hardanger  are  noted  for  being  exceed- 
ingly clever  in  their  business.  The  people  of  this  town  are 
generally  more  intelligent  than  the  peasantry  of  any  other 
part  of  the  country.  They  are  smart  as  business  men,  hon- 
est and  brave  as  feffmers  and  seamen.  Both  men  and  women 
are  well  educated. 

The  usual  size  of  this  boat  is  7.8  meters  long.  2.7  meters 
broad,  about  1  meter  deep,  with  a  carrying  capacity  of  about 
21  hectoliters. 
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pi*tesxix,xx.  which  is  considered  the  best  model  of  the  l^orwegian  fish- 
ing boaty  is  used  by  the  inhabitants  of  Lister,  a  town  near 
Ohristiansand,  a  little  west  of  Gape  fTaze. 

It  is  well  adapted  to  the  mackerel  and  herring  fisheries  on 
the  coast.  It  is  not  only  a  good  sailer,  being  extremely 
swift,  bnt  will  stand  a  rongh  sea  and  gale  very  welL  In 
calm  weather  it  is  easily  propelled  with  oars,  and  this  flftct 
renders  it  superior  to  most  other  fishing  boats. 

The  royal  government  has  made  repeated  efforts  to  intro- 
duce it  for  codfishing  at  Loffoden,  bat  in  vain,  as  the  people 
of  that  place  prefer  a  boat  which  has  lower  gunwales,  and 
can  be  easily  turned  over  with  the  feet.  The  Lister  boat  is 
not  thus  easily  managed.  The  size  of  this  vessel  is  about 
10  meters  long,  3.1  meters  broad,  1.3  meters  deep,  with  a  car- 
rying capacity  of  about  42  hectoliters. 

This  kind  of  vessel  is  used  by  the  pilots  off  Lister. 


PLATB  XX.— Faking  boat  of  Lifter,  y^orwag. 


toiin^h^St    -B^)^^^^^  ^  quaire  aviransj  Jbaniy&afui— The  fonr-oarod  flah- 
'^SSexzL     ^^  ^^^  (Plate  XXI)  is  in  daily  use  on  the  western  coast  of 

I^orway,  fix>m  Bergen  southward  to  the  iN'aze.  This  portion 
of  coonlsy  is  so  cat  up  by  the  flords,  which  go  fiftr  inland,  that 
a  boat  of  this  character  is  an  absolute  necessity.  The  poorest 
I>eople— even  beggars — ^possess  such  boats  in  this  part  of 
Norway. 

The  boat  is  very  light  and  easy  to  row,  and  can  be  nsed 
with  either  a  square-sail  or  a  small  stay-sail.  It  will  stand 
a  rough  sea  better  perhaps  than  any  other  model  of  small 
boat  The  pilot,  accompanied  by  his  little  boy  or  girl,  in  this 
boat  will  meet  a  vessel  miles  off  the  coast  in  a  gale  of  wind. 
The  size  is  about  6.3  meters  long,  1.7  meters  broad,  and  0.6 
meters  deep.  In  many  cases  only  three  boards,  from  the 
keel  to  the  gunwale,  are  needed  in  its  construction. 
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PrcMin  (Plate  XXII). — ^This  is  a  small  vessel  used  for  a 
similar  purpose  on  the  eastern  coast  of  l^orway.  It  is  not, 
however,  very  common,  as  the  eastern  coast  is  much  less 
indented  with  fiords  than  the  western,  and,  consequently, 
there  is  less  necessity  for  the  use  of  boats.  It  is  rarely 
found  on  the  western  coast,  and  indeed  would  not  answer 
any  purpose  there.  It  is  very  light,  but  lacks  steadiness, 
and  must  be  managed  with  great  care.  Its  size  is  generally 
6.3  meters  long,  1.6  meters  broad,  and  0.6  meters  deep. 
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FlATK  XXII. — yorvtgia*  praattu. 


laSSSSt  ^"^  Bateau  it  six  ramea  dfArenddL—TbiB  boat  (Plates  XXTTTy 
^^jy  xzm,  XXIV)  is  muoh  like  that  employed  on  the  western  shore,  bnt 
is  not  so  generally  in  use.  iN'airower  boards  are  used  in  its 
constmctiony  these  boards  being  of  oak,  while  those  of  Plate 
XXI  are  always  of  pine.  It  is  not  well  adapted  to  rough 
seas,  nor  is  it  easily  propelled  by  oars.  The  prow,  as  well 
as  the  stem,  is  somewhat  lower.  The  keel  continned  does 
not  end  in  two  high  staves,  as  shown  in  Plate  XXL 
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D.— Appabatus  used  in  pish  OULTUEB.  ^  .^?W»^8 

used  in  flbh  ool- 
*  torSf 

In  this  department  also  the  fallest  representation  was 
made  by  M.  Garbonnier.  The  arrangement  of  ordinary  tin  m.  carbonnier. 
troughs  with  hatching  trays,  made  familiar  by  their  long 
ose  in  the  GoUege  of  France,  a  neat  hatching  and  nursing 
tank  constructed  of  tiles,  and  implements  used  in  the  care 
of  the  eggs  were  found  in  this  exhibit. 

In  the  fresh- water  aquarium  of  Trocad^ro  was  shown  a^j^®.j5gJJ^^ 
model  of  the  apparatus  designed  and  used  by  M.  Haak,  the   ^  ^^^• 
superintendent  of  the  government  establishment  at  Hiinin-    Hatohmgappa- 
gen,  for  retarding  the  hatching  of  the  eggs  of  the  Sahnonid®  ^  **  mn^- 
by  the  use  of  water  obtained  from  melting  ice.    The  appa- 
ratus consisted  of  a  rectangular  box  (the  sides  being  non-con- 
ductors of  heat)  provided  with  a  perforated  tray  in  which 
ice  was  placed,  the  drippings  from  which  passed  downward 
through  successive  but  separate  layers  of  flannel  cloth  or 
trays,  which  supported  the  eggs,  and  at  the  same  time  ab- 
sorbed and  retained  enough  of  the  cold,  dripping  moisture 
to  saturate  them  and  greatly  retard  their  development.    M. 
Haak  reports  that  by  this  method  he  ha-s  successfully  re- 
tarded the  hatching  of  the  eggs  of  the  sabling  for  the  period 
of  Ave  months,  at  the  end  of  which  time  healthy  and  vigor- 
ous young  fry  were  produced. 

In  the  buildings  devoted  to  the  display  of  oystercultural 
methods  and  implements  were  exhibited  specimens  of  two 
forms  of  fish-hatching  apparatus  used  in  France  and  Ger- 
many, upon  the  importance  of  which  great  stress  was  placed, 
and  it  was  observed  with  some  surprise  that  they  were  mere 
modifications  of  American  devices. 

Fig.  4  represents  an  apparatus  designed  by  Mr.  William-  wmiamMm'B 
son  and  used  many  years  ago  in  California.  The  modifica- paratna.  *^" 
tion  in  this  instance  consisted  of  a  metallic  vessel  having  a 
movable  tray,  which,  complete  in  itself,  would  represent  a 
section  of  the  Williamson  trough,  in  which  the  same  flow  and 
direction  is  given  to  the  water  by  the  arrangement  of  the 
partitions.  The  efficiency  of  the  Williamson  trough  is  at- 
tributable in  large  measure  to  the  number  of  trays  used, 
as  the  capacity  of  the  trough  is  thereby  very  materially 
increased.  The  European'  apparatus,  as  exhibited,  con- 
tained only  one  tray,  whereas  the  California  machine  used 
four  or  five.    The  apparatus,  as  shown  in  Fig.  4,  consisted 
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^^^J^^°»^of  a  rectangular  box  having  the  tray  (a)  provided  with  a 

fine  wire  bottom  (b)  and  snspended  in  position  by  means  of 
a  horizontal  rim  which  projected  over  the  sides  of  Uie  box. 
A  spont  (o)  allowed  the  escape  of  the  water ;  the  direction  of 
the  flow  is  indicated  by  an  arrow.   ISie  inner  box  or  tray  was 
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Fio.  4. — WilliatMon's  California  JU^^haiMmff  appariiitm* 

about  12''  in  length  by  8''  or  10"  in  width  and  16"  in  depth, 
which  dimensions  have  been  generally  adopted  in  France  and 
Germany.  The  enter  box  was  about  16"  in  length,  and  was 
f  "  wider  and  3^'  or  4"  deeper  than  the  tray.  The  bottom  of 
the  tray  is  composed  of  wire  cloth  of  about  15  threads  to 
the  inch,  and  is  doubly  coated  with  asphaltum  varnish,  the 
use  of  which  is  familiar  to  the  American  fish-culturist.  The 
material  employed  in  the  manufacture  of  these  vessels  is 
usually  faced  with  zinc  to  prevent  corrosion. 
Fig.  5  represents  a  modification  of  an  apparatus  said  to 


Wilmot'B  flsb- 
hatching  appa- 
ratua. 


FiO.  b.^WilmoVs  fish-hatching  apparatus, 

have  been  designed  by  Mr.  Wilmot,  of  the  Canadian  fishery 
force.  It  is  quite  similar  to  that  shown  in  Fig.  4,  except  as  to 
the  suspended  tray  (A),  which  is  in  the  form  of  a  tmnoated 
cone.  The  current  of  water  is  more  ev^y  diffused  by  this 
form  of  tray,  but  since  the  hatching  area  is  at  the  same  time 
greatly  diminished,  this  apparatus  is  better  adapted  for 
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the  eggs  of  white  fish  than  for  those  of  larger  varieties  of  ^^   mtoa"^*"^ 

the  salmon  family.    By  the  ose  of  either  of  these  forms  of 

apparatus  the  care  of  the  eggs  is  rendered  a  very  simple 

matter,  the  dead  ones  being  readily  detected  and  removed 

tvom  the  trays,  while  the  upward  flow  of  the  water  serves, 

in  a  great  measure,  to  prevent  the  deposit  of  sediment  upon 

the  living  ones.    When  such  a  deposit  is  made,  however, 

from  any  cause,  it  can  be  easily  removed  by  gently  raising 

and  lowering  the  tray  in  its  place,  or,  if  this  plan  should  not 

prove  effective,  by  drawing  off  all  the  water  from  the  outer 

tank  and  gently  sprinkling  the  eggs  by  means  of  a  small 

watering  pot  until  they  are  relieved  of  the  sediment. 

M.  Oarbonnier  exhibited  several  vessels  specially  de- j^ J**^^JJJ^JJ^ 
signed  for  the  transportation  of  fish.  An  ingenious  con- 
trivance for  shipping  the  handier  varieties  by  public  con- 
veyance, and  without  an  attendant,  was  a  vessel  supplied 
with  wicker-work  and  so  formed  as  to  render  it  proof  against 
loss  of  all  its  contents  by  an  accidental  upsetting  at  the 
hands  of  careless  express  agents  or  railroad  attendants.  A 
more  elaborate  apparatus,  designed  by  M.  Carbonnier,  was  iccarboimier. 
also  exhibited,  and  is  described  by  him  as  foUows : 

"  The  qaeetion  of  the  transportation  of  live  fish  is  a  somewhat  intri- 
cate one.  Hitherto,  when  it  has  been  desired  to  send  them  great  dis- 
tances, we  have  only  proceeded  by  way  of  experiment ;  hence  such  a 
want  of  sQcoees.  Nevertheless,  the  few  results  that  have  been  obtained 
may  pnt  ns  on  the  right  track. 

''The  foUowing  oonclnsions  may  be  drawn,  vie :  That  if  we  confine  Conditioiu 

for  several  weeks  in  dark  receptacles  fishes  which  usually  live  in  a  ^^^^^  ^  ^ 
bright  light,  as  most  of  them  do,  a  byssns  is  formed  upon  their  scales 
and  fins  which  causes  their  death  in  a  few  days.  On  the  contrary, 
fishes  which  frequent  deep  bottoms,  or  which  live  most  of  the  time 
conoealed  under  stones,  are  more  easily  transported  in  the  dark,  the 
water  being  changed  twice  a  week,  and  this  change  of  water  is  the 
more  necessary  as  when  it  is  without  light  it  becomes  coirupt  in  a  few 
days.  At^  to  25  degrees  of  heat,  infusoria  will  be  developed  in  large 
numbers  in  48  hours.  This  phenomenon  is  of  much  rarer  occurrence  in 
well-lighted  waters. 

"  Only  healthy  fishes  must  be  selected  for  transportation ;  they  should         Selection  «f 
be  from  5  to  6  centimeters  (about  3")  in  length,  and  in  a  good  condi- 
tion of  body.    They  should  be  previously  allowed  to  remain  in  pure 
water  in  order  to  digest  all  their  food  (24  hours  is  generaUy  suificient 
for  this),  and  if  the  length  of  their  voyage  does  not  exceed  a  month 
they  should  be  deprived  of  food.    Each  fish  should  have  at  least  ^al^p^^^of  tanketo 
a  liter  (about  1  pint)  of  water  to  move  about  in,  and  this  should  be  re-  fish, 
newed  as  frequently  as  possible.    If  a  special  apparatus  cannot  be  had, 
vases  of  glass  or  of  earthenware,  with  large  openings  covered  with 
thin  linen  cloth,  should  be  preferred  for  the  voyage  of  surfece  fish ;  for 
others  any  article  may  be  utilized. 

''There  are  cases,  in  long  voyages  for  instance,  when  food  becomes    Food, 
necessary,  and  it  has  been  advised  to  give  farinaceous  food  or  the  yolk 
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't-of  hard-boiled  eggs.'  Farinaoeons  articles  aad  the  y«llu  of  egg*  gieaw 
the  vaaea  in  less  thau  one  day  ;  i£  o.  fish  ia  amoved  when  in  this  state 
it  is  oily  and  stick; ;  a  few  hours  afterwards  it  dies  of  asphyxia. 

"  Kotwithstauding  the  isolatien  m  which  one  is  at  sea,  on  board  of 
Tessels  there  are  always  lesomces  at  one's  oonunand;  a  few  flies,  cheese- 
worms,  small  shreds  of  meat— this  is.  the  food  that  abonld  be  given. 
All  the  pieces  that  have  not  been  devoured  shoaLd  be  taken  out  a  few 
hours  afterwards;  this  is  of  great  importance. 

"It  is  to  these  means  and  to  these  special  precantions,  given  by  me 
as  iDStmetiena,  that  I  owe  the  snccess  of  which  I  have  the  honor  le 
lay  before  you  an   instance— the  arrival  of   these  American  flsh  ii 

[Fig.  6.  is  a  viewof  theCorbonnier  con  for  thetran^ortationof  live 
Oah  to  great  distauoee.  ] 


Fia.  6. — CarbonnieT'4  con  for  tramporHng  Jitk. 

DesoitptloB.  "  This  apparatus,  which  ia  made  of  tin,  is  in  the  shape  of  a  basket, 
slightly  compressed  at  its  two  lateral  fiices ;  its  total  length  is  40  cen- 
timeters (.I3i"\  its  width  16  ceutimeters  (Sf"),  its  lioight  15  centime- 
ters (6") ;  it  contains  about  10  liters  (10  quartn)  of  water.  A  handle 
placed  on  thotop  facilitates  its  removal  &om  place  to  place.  It  is  very 
portable,  and  a  person  may  carry  it  anywhere  without  difflcalty. 

"On  the  top  there  is  a  frame,  20  centimeters  long  (nearly  T")  by  16 
(61")  wide,  which  is  intended  to  receive  a  pane  of  glass;  this  gU«s, 
which  is  kept  in  its  place  by  tenons,  can  be  removed  at  pleasore;  this 
permits  any  necessary  mauipulation,  auch  as  cleansing  or  airing  the 
Bsh.  A  lid  made  of  polished  tin,  with  hinges,  covers  all  this  transpa- 
rent part  of  the  apparatus ;  when  open  it  serves  as  a  reflector,  and  a 
bar  (cr^ntaillire)  renders  it  possible  to  incline  it  at  different  angles  id 
order  to  reflect  upon  the  surface  of  the  water  the  necessary  quantity  of 
light. 

"At  each  extremity  of  the  apparatus  is  a  large  neck  (goulot),  the 
covers  of  which  are  pierced  with  air-holes ;  one  of  these  openings 
serves  to  admit  water  to  the  fish. 


r,  necessary  to  gnaid  against  the  use  of  these  articles 
am  certain,  have  been  the  chief  cause  of  our  want  of 
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**  Upou  the  cover  of  tli©  second  neck  ia  soldered  a  metallic  cylinder,    M.  Cai-bonnler'a 
12  centimeters  (4^")  long  and  having  a  hole  at  its  base.    This  cylinder  cmi.       "P®''*™8 
is  intended  to  receive  small  pieces  of  charcoal,  which,  when  thrown 
into  the  water,  keep  it  in  a  good  state  of  parity.    In  order  to  prevent 
the  fish  from  striking  against  the  rough  surface  of  the  metallic  cylin- 
der, a  perforated  partition  has  been  made  in  the  interior. 

"  A  thin  lining  of  zinc  tised  upon  one  of  the  immersed  faces  of  the 
apparatus  preserves  the  parts  from  oxidation,  while  it  neutralizes  or 
considerably  reduces  the  production  of  infusoria.  This  physioloj^ical 
cause  of  the  diminution  of  the  multiplication  of  infusoria  in  a  medium 
in  which  but  little  electricity  is  set  free,  and  in  which  but  little  hydro- 
gen is  produced,  a  fact  which  my  numerous  experiments  have  fre- 
quently peimitted  me  to  establish,  deserves  the  attention  of  specialists. 

*'  Such  are  the  principal  features  of  this  apparatus.  By  facilitating 
the  constant  surveillance  which  should  be  given  to  the  fish  kept  in  it, 
it  fulfills  all  the  desirable  hygienic  conditions." 

M.  Bei^tbelin  exhibited  another  ingenious  vehicle  for  trans-    m.  BenheUn. 
porting  young  fish,  which  was  mounted  upon  two  wheels,  and 
the  revolving  axle  of  which  operated  an  atmospheric  pump 
for  the  purpose  of  forcing  a  supply  of  air  into  the  box  while 
en  route. 

The  enumeration  of  articles,  etc.,  in  this  department  of  the 
Exposition  may  be  closed  by  an  allusion  to  the  establish- 
ment of  Baron  Simon  Eevay,  a  model  of  which  was  shown  Baron  simou 
in  the  Austrian  section,  but  contained  nothing  in  the  way  ^^' 
of  apparatus  or  illustration  of  methods  employed  with  which 
fish  culturists  of  Europe  and  America  were  not  already  fa- 
miliar. 
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French  laws  -n       -r  .  

regulatlnff     the  E. — ^LAWS  REGULATING  THE  CAPTURE  OF  FISH  AND  PRO- 

cpture  of  fish.  VIDING  F<  'R  THEIB  PROTECTION. 

Althoiifirh  the  artificial  culture  of  fish  received  its  first  im- 
petus in  France,  and  has  led  to  the  establishment  of  a  num- 
ber of  flourishing  fish  farms  in  both  France  and  England, 
yet  in  both  of  these  countries  more  attention  and  energy  is 
devoted  to  the  protection  of  the  fish  by  law  than  to  restock- 
ing the  depleted  waters  by  means  of  artificial  propagation. 

Local  requirements  and  conditions  doubtless  have,  in  a 
great  measure,  directed  the  legislation  in  the  interests  of  the 
new  industry,  but  as  a  most  complete  and  thorough  protec- 
tive system  has  resulted  in  France,  and  as  the  streams  in 
America  are  fast  becoming  depleted  for  the  want  of  such 
protection,  it  may  be  well  to  insert  a  short  digest  of  the 
French  system. 

Digest  of  the  DIGEST  OF  THE  PROVISIONS  OF  THE  FRENCH  REGULATIONS. 
French     rogula- 
lions  on  tho  cap- 
ture nnd  prot«c-     The  right  to  fish  is  to  be  exercised  for  the  benefit  of  the  state  (under 

ion  o     B  .         whose  ezclosiTe  control  it  is  placed  by  law) : 

Istr  In  aU  streams,  riveis,  canals,  and  dikes  navigable  for  vessels,  tow- 
boats,  or  rafts,  and  maintained  by  the  state  or  its  assigns. 

2d.  In  the  arms  of  streams,  in  meadows,  and  in  drinking  places  which 
derive  their  waters  from  streams  or  rivers  navigable  for  vessels  or  rafts, 
which  a  fisherman's  boat  can  at  all  times  easily  enter,  and  which  are 
like^vise  maintained  by  the  state. 

Tlie  right  of  fishing  is  to  be  awarded  by  public  sale  or  by  licenses  issued 
at  a  certain  price.  Licenses  will  be  given  only  in  the  event  of  a  sale 
being  impossible.  The  chief  provisions  of  the  *'  code,''  having  in  view 
tho  preservation  and  protection  of  fish  and  the  restocking  of  certain 
streams  with  desirable  varieties,  are  the  following : 

It  is  lorbidden  to  place  in  rivers  or  streams  navigable  for  vessels  or 
rafts,  or  in  canals,  any  dam  or  apparatus  the  object  of  which  is  entirely 
to  prevent  the  passage  offish. 

It  is  forbidden  to  throw  into  the  water  drugs  or  bait  of  such  a  nature 
as  to  injure,  intoxicate,  or  destroy  the  fish.  Penalty,  (G  to  $60,  and  im- 
prisonment one  to  three  months. 

It  is  forbidden  to  take  the  salmon,  trout,  etc.,  from  October  20  to 
January  31. 

The  taking  of  all  other  kinds  of  fish  and  of  crabs  is  forbidden  from 
April  15  to  June  15. 

This  prohibition  includes  all  manner  of  fishing,  even  with  the  float- 
line,  held  in  the  hand. 

It  is  forbidden  to  take  salmon  less  than  Oi"  in  length,  or  trout,  etc., 
less  than  5^'^  in  length.  If  taken  below  the  sizes  indicated,  they  mnat 
be  thrown  back  into  the  water. 
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The  meshes  of  the  nets  for  talcing  saUnon  are  defined. 

The  method  of  determining  size  of  meshes  of  nets  is  defined  in  the 
code. 

It  is  forbidden  to  use,  simultaneoasly,  nets  or  implements  of  different 
kinds  on  the  same  bank  or  on  opposite  banks. 

It  is  forbidden  to  use,  simultaneoasly,  several  nets  or  implements  on 
the  same  bank  or  on  opposite  banks,  except  at  a  distance  of  treble  their 
extent. 

It  is  forbidden  to  use  drag-nets,  except  such  as  are  known  as  scoop- 
nets,  to  be  managed  by  a  single  person. 

It  is  forbidden  to  place  in  streams  any  apparatus  the  object  of  which 
is  to  collect  the  fish  in  iuclosures,  ditches,  or  pools  from  which  they 
cannot  escape,  or  to  force  them  to  swim  through  passages  in  which 
snares  are  set. 

It  is  forbidden  to  place  weirs,  obstructions,  or  permanent  nets  near    Digest  of  the 
sluices,  dams,  natural  pools,  flood-gates,  mill-races,  or  fish-ladders.        ^*""o    tho^o^ 

It  is  forbidden  to  fish  with  any  implement  other  than  the  floating  tare  and  protec- 
line  held  in  the  hand,  within  sluices,  dams,  flood-gates,  mill-races,  or  ******  ®^  *^**' 
fish-ladders,  or  at  a  distance  of  less  than  30  meters  (100')  above  or 
below  such  places. 

It  is  forbidden  to  use  fire-arms,  blasting  powder,  dynamite,  or  any 
other  explosive  substance  for  the  purpose  of  catching  or  destroying  fish. 

It  is  forbidden  to  expose  for  sale,  sell,  buy,  transport,  peddle,  export, 
or  import  the  various  species  of  fish  during  the  time  when  it  is  unlaw- 
ful to  take  such  fish. 

These  provisions  do  not  apply  to  ponds  or  reservoirs ;  but  whoever, 
during  the  period  of  prohibition,  shall  expose  for  sale,  sell,  etc.,  any  of 
the  prohibited  varieties  of  fish  shall  be  obliged  to  furnish  proof  that 
such  fish  were  lawfully  caught.  The  law  furtJier  provides  that  whoever 
has  in  his  possession  any  prohibited  fishing  tackle  or  implements  shall  > 
be  obliged  to  fnmish  proof  that  they  were  intended  for  fishing  in  ponds 
or  reservoirs. 

The  provisions  relative  to  fishing  and  to  the  transportation,  etc.,  of 
fish  are  also  applicable  to  spawn  and  young  fish. 

Fishing  shall  be  allowed  only  from  sunrise  to  sunset ;  and  the  law 
also  provides  that  fixed  nets,  etc.,  shall  be  raised  ''by  the  middle,''  36- 
hours  each  week  (from  Saturday  at  six  o'clock  in  the  eveoing  until  Mon-- 
day  at  six  o'clock  in  the  morning),  in  such  a  manner  as  to  leave  fc»r  the 
free  passage  of  the  fish  a  space  19.68''  in  height.    Fishing  may  be  pro«- 
hibited  during  the  entire  year,  but  not  for  a  longer  period  than  five 
years. 

The  law  provides  for  the  erection  of  fish-ladders  at  certain  points  to 
secure  the  free  passage  of  fish. 

Prefects,  in  their  re^)ective  districts,  may  determine  the  proper  meas- 
ures to  be  observed  in  emptying  into  streams,  etc.,  the  dye-stui&  and 
other  refuse  and  noxious  matter  discharged  from  factories  and  other  in- 
dustrial establishments. 

The  law  also  provides  that  no  party  to  whom  an-  award  has  been 
made  shall  be  entitled  to  indemnity  or  reduction  of  the  price  of  his 
lease  by  reason  of  any  inconvenience  or  damage  resulting  from 
unavoidable  accidents,  or  from  the  navigation  service,  or  from  the 
work  of  repairing,  etc.,  canals,  dikes,  etc. 

In  the  event,  however,  of  his  fishing  operations  being  materially  dis- 
turbed, he  may  have  his  lease  annulled,  if  he  so  desires.  The  exercise 
of  this  power  is,  however,  discretionary  with  the  proper  authorities! 
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Parties  receiving  awards  shall  make  proper  ajrrangements  with  ripa- 
rian proprietors  for  the  nse  of  snch  land  as  they  shall  need  for  the  pnr- 
i  pose  of  drawing  up  their  netSi  etc. 

'  Appendix  I  contains  **  Practical  instructions  for  the  restocking  of 

I  streams." 

The  law  provides  that  parties  receiving  awards  shall  see  to  it  that 

the  i*egnlations  in  regard  to  the  management  of  flood-gates  of  factories, 

etc.,  are  properly  executed.    They  shall  ascertain  whether  the  water  is 

French  *^  k'^I  directed  at  the  prescribed  times  into  the  ladders  erected  for  the  fish. 

tions  on  the'cap-  In  case  of  violation  they  shall  report  to  the  agents  of  the  department 
tare  and  protec-  ^^    ^    ■»         j  i    •  j 
tdon  of  fish.         of  roads  and  bridges. 

They  are  further  enjoined  to  protect,  in  their  respective  fishing  dis- 
trictSy  the  most  useful  fish,  and  such  as  are  best  adapted  to  the  nature 
of  the  water.  For  this  purpose  they  shall  establish  artificial  spawn- 
ing grounds  if  the  natural  spawning  grounds  are  insufficient  or  defect- 
ive. They  shall  aid  the  officers  of  the  department  in  artificial  fecunda- 
tion. 

They  shall  transport,  at  their  own  expense,  eggs  fecundated  natur- 
ally or  artificially  to  the  places  that  are  most  favorable  to  their  jncu- 
bation  and  development.  They  shall  also  transport,  at  their  own 
expense,  young  or  adult  fish  to  those  parts  of  streams  that  need  to  be 
restocked. 

The  law  also  provides  for  the  appointment  of  agents,  fish-wardens, 
etc.,  whose  duty  it  is  to  protect  the  fish  and  enforce  the  fish  laws  in 
their  respective  districts. 

A  "list  of  offenses  aud  penalties  prescribed''  is  contained  in  the  law. 

THOMAS  B.  FEBGUSOIvr, 

Additional  CammiMumer. 
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APPENDIX  I. 

PRACTICAL    INSTRUCTIONS   FOR   THE    RESTOCKING    OF        French  instruc 

CflJUiAJao.  ingc/atreamii. 

DUnsion  of  freah^ater  fish  according  to  their  usefulnesB,  Divisions  of 

frCSu'WAt^T  IlSll* 

Fresh-watoT  fish  are  divided  into  two  classes. 

The  first,  amoDg  which  are  the  bull-head  {chabot),  the  loach;  and  the 
greater  part  of  the  bleak  tribe,  such  as  the  roach,  the  randosia,  the  blay, 
the  rotengle,  the  minnow,  etc.,  generally  very  little  esteemed,  and  of 
very  small  size,  do  not  offer  great  resources  to  the  public  consumption. 

The  other,  among  which  are  all  the  species  of  the  family  of  the 
salmoD,  the  carp,  the  bream,  the  perch,  the  tench,  the  pike,  the  eel, 
etc.,  enter,  on  the  contrary,  to  a  large  extent  into  the  food  supply  of 
man. 

Special  attention  must  be  paid  to  the  propagation  of  the  latter,  use 
being  made  for  this  purpose  of  fecundation,  incubation,  artificial  hatch- 
ing, arrangements  calculated  to  favor  the  laying  of  eggs,  to  render  it 
possible  where  it  would  not  have  taken  place,  protection  of  the  repro- 
ducers, laying  beds,  and  young  fish. 

Natwre  of  tfie  water  iu  connection  with  the  kinds  offish.  Adaptation   of 

waters  to  cei-toin 

In  order  to  operate  rationally  and  with  some  chance  of  success,  the   ^  ^' 
conditions  of  the  medium  which  is  proper  for  e/»«h  kind  are  important 
matters  to  be  known. 

All  waters,  the  nature  of  all  bottoms,  and  all  temperatures  are  not 
equally  well  adapted  to  the  multiplication  and  the  speedy  development 
of  all  fish. 

Running  and  clear  water,  flowing  over  beds  of  sand  or  pebbles,  and 
whose  temperature  during  the  prevalence  of  severe  heat  does  not  rise 
above  16^  centigrade,  is  particularly  favorable  to  the  salmon,  trout, 
and  char. 

The  so-called  summer  fish,  such  as  the  carp,  tench;  bream,  etc.,  do  not 
thrive  under  similar  conditions.  Their  growth  is  then  very  slow,  and 
their  reproduction  amounts  to  little  or  nothing.  They  require,  as  do 
all  white  fish,  waters  of  ordinary  richness,  tranquil,  with  a  muddy  or 
marly  bottom,  and  whose  temperature  during  the  summer  season  rises 
to  20^  centigrade  and  upwards. 

Ihneof  laying  and  oondiHans  in  whU^  it  takes  plaoe^  Time  and  con- 

ditions of  repTD- 

The  period  of  reproduction,  the  conditions  under  which  each  species  ^^^^*^°- 
spawns,  are  not  less  necessary  to  be  known,  that  suitable  measures  may 
be  taken  in  due  season  to  favor  the  laying  of  eggs,  and  to  obtain  sub- 
jects whose  eggs  are  sufficiently  matured  to  permit  artificial  fecunda- 
tion. 


*  **Code  de  la  Picks  FlwoiaU,  Instruotian  pour  Les  Gardes-Pkhe»  In- 
siruetUms  pratiquss  pour  Is  Bepeuplsment  dss  cours  d^eauJ"  Paris.  Impri- 
morie  Nationule,  MDCCCLXXYI. 
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HmuT^^^  ^^artoek     -^^^^^S^  the  period  of  spawning  for  each  species  varies  according  to 
ing  of  streams,     the  climate,  and  even  according  to  the  advancement  of  the  seabos,  it 

may  nevertheless  be  fixed  in  a  general  way  as  follows : 

From  October  to  January  for  trout,  salmon,  char,  and  the  eU  pout  (lottc). 

In  February  and  March  for  tho  pike. 

In  April  and  May  for  the  barbel,  bream,  sandre,  common  char,  and 
perch. 

From  Juno  to  the  end  of  August  for  carp,  tench,  and  gudgeon. 

Each  species  reproduces  but  once  a  year. 

The  conditions  under  which  Ihese  various  fish  lay  their  egga  present 
almost  as  much  variety  as  the  time  of  laying. 

Thus,  the  trout,  salmon,  and  char  deposit  them  and  bury  them  in  beds 

dug  by  them  in  banks  of  pebbles  or  gravel,  washed  by  fresh  running 

water. 

Time  fknd  con-     The  carp,  tench,  and  pike  attach  them  to  the  plants  which  grow  and 

dnctkfn.^^  repro-  ^^^^  jj^  ^j^q  calm  and  warm  waters  near  the  shore  or  in  shallow  bottoms. 

The  barbel,  bream,  and  gudgeon  scatter  them  over  gravelly  bottoms 
where  they  are  exposed  to  currents. 

Finally,  the  perch  lay  them  in  a  mass  having  the  form  of  an  elongated 
purse,  and  intertwines  them  among  the  roots,  submerged  branches, 
and  aquatic  vegetables  which  it  finds  in  tranquil  waters. 

Artificial  fe-  Multiplication  of  ft  ah  hy  artificial  processes, 

oundation. 

In  a  state  of  nature  the  eggs  of  fish  are  subjected  to  various  causes  of 

destruction.  Not  only  may  the  eggs  be  disturbed  and  their  development 
arrested  by  conditions  accidentally  introduced  in  their  food  supply  in 
the  water,  but  also  their  number  is  constantly  diminished  by  a  multi- 
tude of  insects,  wat-er-fowl,  and  especially  fish  which  prey  upon  them. 
Thus  it  is  seen  why  the  multiplication  of  the  various  species  stands 
in  so  low  a  ratio  to  their  excessive  fecundity.  In  order  to  promote  this 
multiplication  we  must  place  the  eggs  beyond  the  reach  of  their  enemies 
and  of  the  causes  which  may  injure  them ;  which  result  can  be  obtained 
by  artificial  fecundation  and  the  processes  connected  therewith. 

Condition  of  Conditions  of  eggs  and  milt  favorable  to  fecundation. 

ojDZs  nnd  milt  &- 
vonxble  to  repro-     Whatever  may  be  the  species  which  it  is  desired  to  multiply  ortifi- 

duction.  daily,  it  is  impossible  to  operate  with  success  if  the  milt  in  the  male 

and  the  eggs  in  the  female  ore  not  ripe  and  sound. 

To  obtain  them  under  such  conditions,  the  best  means  is  to  catoh  the 

subjects  when  they  frequent  the  spawning  grounds.    Nevertheless,  even 

when  they  are  taken  at  this  time,  the  laying  is  not  always  so  near  at 

hand  that  it  may  be  expected  to  take  place  immediately.    In  this  case 

the  fish  Just  taken  are  placed  in  ponds,  and  a  few  days  usually  suffloc 

to  bring  the  eggs  and  the  milt  to  the  desired  state  of  maturity. 

Si 'TIS    of   the     The  eggs  are  ripe  when  they  are  free  in  the  b<?lly  of  the  female.     Signs 

maturity  of  the  visible  on  the  outside  reveal  this  maturity.    The  fiesh  around  the  anus 

''^^'*  is  red,  swollen,  and  projects  like  a  pad,  and  in  many  cases  eggs  which 

have  fallen  by  their  own  weight  have  become  stuck  in  this  pad  and  are 
seen  through  it  by  transparency.  The  belly  is  soft,  yields  to  pressure 
easily,  and  the  eggs  are  felt  to  move  from  side  to  side  under  the  touch 
of  a  person's  fingers.  Finally,  the  slightest  effort,  even  the  mere  sus- 
pension of  the  fish,  is  sufficient  to  cause  the  depositing  of  the  eggs. 

But  these  signs  of  maturity  are  manifested  as  well  when  the  eggs  ir.ro 
healthy  as  when  they  are  not  so.  It  is  only  possible  to  Judge  of  the 
condition  after  some  have  been  received  in  a  vessel  containing  wat€T. 
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Soaud  ogRB,  at  the  moment  when  they  are  (lepoaLted,  are  i*ather  trans-  ^^*'JP*  inttruc^ 
parent  than  opaque.    They  are  of  a  flesh  color,  and  the  slimy  co&tiug  ing  ^^ streams. 
which  covers  them  does  not  become  whitened  by  contact  with  the 
water. 

Unsound  uggs  have  a  muddy  color,  and  are  sometimes  wholly  or  par-  ,  Signs  of  matu* 
tialiy  opaque.    At  other  times,  while  extremely  transparent,  they  have  "  ^  ®      ®  **^**" 
a  central  nucleus  more  or  less  extensive,  and  the  mucous  matter  which 
surrounds  them,  and  which  is  usually  seminous,  whitens  and  disturbs 
the  water  into  which  they  arc  cast. 

To  attempt  the  fecundation  of  eggs  possetssiug  such  characteristics 
would  be  time  lost ;  they  must  bo  rejected. 

In  the  male  the  milt  is  ripe  when  slight  com^^ressioh  along  the  sides, 
or  merely  the  efforts  made  by  the  iish  in  struggling,  cause  it  to  be  de- 
posited. 

It  is  sound  and  in  good  condition  if  it  has  the  color,  the  consistence, 
and  fluidity  of  cream. 

The  milt  which  is  obtained  by  means  of  strong  pressure,  which  comes    Maturity  of  the 
out  in  thick  drops  which  are  with  difficulty  diluted  in  water,  of  a  yel.  i°^^^* 
lowlsh  or  reddish  tint,  is  unsound,  or  has  not  yet  reached  maturity — con- 
sequently, has  not  its  fecundating  virtue.    It  should  not  be  used. 

Success  depends,  therefore,  upon  the  choice  of  subjects  and  the  state 
of  the  eggs  and  milt. 

It  is  proper,  as  far  as  possible,  to  operate  only  with  live  fish.  How- 
ever, fish  that  have  been  dead  for  a  few  hours  may  be  used,  provided 
their  milt  and  eggs  present  the  signs  that  are  characteristic  of  soundness. 

Processes  of  artificial  fecundation.  Process  of  or- 

■'•'•'  tlflcinl    fecundar 

In  order  to  accomplish  fecundation  thoroughly  and  rapidly,  it  is  nec- 
essary, in  the  first  place,  whatever  be  the  species  whose  eggs  it  is  de- 
sired to  fecundate,  to  place  in  two  buckets  filled  with  water,  on  one 
side  the  males,  on  the  other  the  females,  that  are  to  be  used. 

It  is  also  necessary  to  consider  whether  the  eggs  to  be  fecundated 
remain  free,  like  those  of  the  salmon  or  trout,  or  whether  in  falling  they 
attach  themselves  to  foreign  bodies,  like  those  of  the  carp,  tench,  or 
barbel.  This  difference  in  the  manner  in  which  the  eggs  act  requires  a 
difference  in  the  manner  of  proceeding. 

In  the  former  case  the  proper  method  of  operating  is  as  follows : 

After  having  procured  a  vessel  of  porcelain,  wood,  or  glass,  having  a  ip  case  of  eggs 
wide  and  flat  bottom,  or  even  a  very  clean  pail,  it  should  be  filled  half  free. 
or  one-third  full  of  pure  and  limpid  water,  at  a  temperature  of  from  5^ 
to  1(F  centigrade  for  the  species  in  question  (trout,  salmon,  and  char)^ 
This  being  done,  the  female  is  taken  in  both  hands,  bnt  in  such  a  man- 
ner that  her  head  will  be  in  the  left  hand  and  her  tail  in  the  right  hand. 
As  soon  as  she  has  been  seized  and  has  ceased  struggliug,  she  is  brought 
near  to  the  vessel  and  delivered  by  pressing  her  sides  gently  between 
the  thumb  and  other  fingers  of  the  right  hand,  which  must  be  caused 
to  slide  from  the  head  to  the  tail  as  often  as  necessary. 

It  sometimes  happens  that  the  first  effort  is  not  attended  with  any 
result ;  the  female  retains  her  eggs  by  violent  contractions.  In  that 
case  no  attempt  must  be  made  to  hasten  matters,  but  it  is  proper  to 
wait.  A  few  seconds  are  ordinarily  sufficient  for  this  spasmodic  state 
to  cease,  and  the  eggs  then  pass  without  difficulty. 

The  first  operation  having  terminated,  and  the  water  having  been 
changed  if  it  has  been  soiled  by  the  deposit  of  mucus  or  by  excre- 
ment from  the  female,  the  male  must  immediately  be  seized  and  a  few 
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Frtnch  inatrwi'  drops  of  milt  extracted  by  the  same  process.    The  dispersion  of  this  OTer 
ing  o/ttrtamt.     the  eggs  is  then  facilitated  by  causing  a  slight  agitation  in  the  water 

(which  should  then  assome  a  very  slight  opaline  tint),  either  with  the 
hand,  with  a  feather,  or  even  with  the  tail  of  the  fish. 

The  samfe  male  will  furnish  safficient  semen  to  impregnate  the  oggs 
of  several  females. 

About  one  minute's  repose  renders  the  impregnation  sufficient,  and 
the  eggs  are  washed  by  renewing  the  water  several  times  in  the  vessel 
that  has  received  them. 

AH  these  operations  may  be  executed  by  a  single  person  when  the 
subject  is  small,  but  fish  weighing  from  2  to  3  lbs.  require  the  aid  of  au 
assistant,  whose  dnty  it  is  to  hold  with  a  linen  cloth  the  tail  of  the  fish, 
in  order  to  render  its  contortions  less  violent. 

One  and  sometimes  two  assistants  are  necessary  for  fish  weighing; 
from  5  to  6  lbs.  and  upwards.    The  operator  who  has  charge  of  the 
expulsion  of  the  eggs  cannot  do  it  well  in  such  cases  save  by  compress- 
ing from  front  to  back  with  his  hands  the  sides  of  the  female,  which  is 
suspended  by  the  gills  by  one  assistant  while  the  other  firmly  grasps 
her  tail,  in  order  to  prevent  any  sudden  movement. 
Process  of  at-     UsuaUy  eggs  which  are  to  be  laid  by  a  female  get  ripe  at  the  same 
tion**^    *®^"^*'  time,  and  are  detached  simultaneously  from  the  ovary,  and  are  simul- 
taneously in  a  condition  to  be  fecundated.    Nevertheless,  salmon  and 
trout  when  left  to  themselves  lay  their  eggs  at  difi'erent  times,  and  are 
several  days  in  spawning.    In  order  to  imitate  the  process  of  natniv, 
therefore,  it  is  proper,  after  having  obtained  Irom  a  female  and  a  male 
a  certain  number  of  eggs  and  the  quantity  of  semen  which  is  neceasafy 
ii>  ^geswhioh  re- to  fecundate  them,  to  allow  the  subject  to  repose  in  a  i>ond  for  a  day 

at  least  before  repeatiug  the  operation.  But  what  may  be  done  with 
impunity  with  fish  that  are  intended  for  market,  and  that  may  be  kept 
for  some  time  in. narrow  places,  becomes  iigurious  to  those  which  it  is 
desired  to  reserve  as  reproducers. 

Repeated  operations  fatigue  and  injure  them,  and  finally  prove  fotal. 
It  is,  moreover,  preferable  to  deliver  them  of  all  their  eggs  at  once,  and 
immediately  to  set  them  at  liberty. 

If  these  eggs  are  too  abundant,  which  happens  when  one  has  to  do 
with  females  weighing  from  3  to  4  lbs.,  they  should  not  be  all  received 
in  a  single  vessel  and  fecundated  In  a  mass.  They  should  be  distributed 
in  various  vessels,  and  little  lots  of  from  3,000  to  4,000  be  fecundated 
separately. 

Fecimilation  of  FeouTkdaUon  of  eggs  whick  are  attached  to  other  bodies, 

egcs  attached  to 

otfier  bodies.  p^j.  ^^  which  become  attached  to  the  bodies  on  which  they  fiill, 

such  as  those  of  the  carp,  tench,  etc.,  the  method  of  fecundation  Taries 
somewhat  from  the  one  just  described. 

Several  pails,  of  a  suitable  size,  containing  water  at  a  temperature  of 
from  16^  to  20^  centigrade,  aquatic  plants  or  little  sprigs  of  heath,  and 
tufts  of  certain  shrubs  are  necessary,  and  three  persons  must  simnl- 
taneously  take  part  in  the  fecundation. 
^^Qfj^aB.  ^^  seizes  the  female  and,  by  the  manipulations  above  described,  de- 

livers her  of  a  portion  of  her  eggs ;  the  other  seizes  the  male  at  the  same 
time,  from  which  he  squeezes  a  few  drops  of  milt ;  the  third,  finally, 
receives  the  two  products  on  the  tufts  of  grass  or  bunches  of  heath  im- 
mersed in  the  pail,  and  fiivors  their  mixture  by  gently  moving  these 
tufts  and  turning  them,  in  order  that  some  of  the  eggs  may  become  fizod 
on  the  tufts  of  grass,  etc 
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HeTO.  fecundation  is  necesaarily  partial.    When  a  tuft  is  suitably  cov-  .  F^^neh  inatrue- 
fsnd  with  eggs  it  is  immediately  passed  to  another  pail,  and  the  same  ing  qf  streams. 
operation  is  ]>erfoTmed  until  the  fish  that  are  being  operated  upon  are 
nearly  exhausted. 

The  fecundation  of  the  carp,  tench,  and  all  fish  whose  eggs  adhere, 
requires,  as  is  seen,  more  care  than  that  taken  with  salmon  and  trout, 
and  gives  no  less  fftvorable  results  when  properly  executed. 

These  fish,  moreover,  may  be  multiplied  by  a  more  simple  method,  Fecundation  of 
which  renders  recourse  to  artificial  fecundation  unnecessary.  It  is  suf-  other^boSea^  ^ 
ficient  to  place,  at  the  time  of  reproduction,  in  reservoirs,  dikes,  and 
even  pools,  supplied  by  natural,  pure,  and  warm  water,  several  adult 
couples  of  the  species  which  it  is  desired  to  propagate  (carp  or  tench 
for  instance),  in  order  to  obtain  an  abundance  of  eggs,  especially  if  care 
be  taken  to  create  in  these  basins  artificial  spawning  grounds  when 
vegetation  does  not  furnish  good  laying  conditions  therein. 

Draneportaiion  of  fecundated  eggs.  Transportation 

of       fecundated 

If  the  eggs  artificially  fecundated  are  to  undergo  incubation  in  appa-  ^^^^' 
ratus  arranged  beforehand  on  the  spot  or  in  the  vicinity,  they  are  poured 
directly  into  that  apparatus  as  the  operations  are  accomplished. 

If  they  are  to  pass  over  a  great  distance  before  reaching  their  desti- 
nation, they  are  then  placed  in  conditions  which,  while  diminishing 
losses,  render  their  transportation  more  easy.  These  conditions  vary 
according  to  the  state  of  the  temperature  and  the  nature  of  the  eggs. 

For  free  and  resisting  eggs  wooden  or  tin  buckets  are  kept,  in  which 
they  are  placed,  without  water,  in  layers  one  above  another,  between 
moss  that  has  been  previously  washed  and  well  twisted.  The  humidity 
which  it  retains  after  being  washed  and  twisted  is  sufficient  to  prevent 
the  eggs  from  becoming  dried. 

In  cases  where  frost  is  to  be  feared,  the  box  containing  the  eggs  is 
inclosed  in  a  larger  one,  and  the  empty  space  between  the  boxes  is  filled 
up  either  with  perfectly  dry  moss  or  with  hay,  sawdust,  or  other  sub- 
stances which  oppose  the  direct  action  of  the  cold. 

Eggs  adhering  to  foreign  bodies,  such  as  those  of  the  carp,  roach,  etc., 
cannot  be  transported  as  far  as  the  eggs  of  the  salmon  or  trout.  The 
slight  power  of  resistance  of  their  membranes  rendering  them  too  liable 
to  be  ii^ured  by  contact  with  surrounding  objects,  it  would  be  imprn- 
dent  to  carry  them  a  journey  of  two  or  three  days. 

If  the  distance  which  they  are  required  to  travel  is  one  of  a  few  hours 
only,  pails  full  of  water,  in  which  the  bodies  to  which  they  adhere  are 
plunged,  are  used  for  their  transportation. 

K  the  distance  is  greater,  the  bodies  supporting  the  eggs  are  inclosed 
in  small  bunches  in  a  basket,  care  being  taken  not  to  pile  them  up  too 
much  upon  each  other,  in  order  to  avoid  concussion,  and  care  being  like- 
wise taken  to  surround  each  bunch  by  a  single  or  double  wet  linen  cloth. 

The  eggs  which  are  agglomerated,  like  those  of  the  perch,  are  still 
more  delicate  than  those  of  the  tench  and  carp,  and  require  greater  care. 
They  must  not  bo  transported  between  grasses,  herbs,  or  cloth,  especially 
if  they  are  to  go  a  considerable  distance,  but  in  gloss  jars  or  pails,  being 
three-fourths  full  of  water  of  the  same  temperature  of  that  originally 
used  in  incubation. 

e 

InetibaiUm  of  eggs, — Apparatus  required  hy  it.  Incubation    of 

egga- 

Whatever  be  the  process  by  means  of  which  eggs  have  been  procured.    Apparatus. 

whether  these  eggs  be  free,  adhesive,  or  agglomerated,  they  should  by 
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French  inttnu^  no  means  be  left  to  chance  in  running  water  or  in  ponds.    They  must 
ing  of  $trcam$.     ^  protected  from  causes  of  destruction ,  which  in  nature  sometimes 

affect  whole  generations.    This  can  be  done  by  placing  them  in  par- 
ticular conditions. 

The  apparatus  with  continuous  current,  formed  of  trenches  or  little 
troughs  of  varnished  earthenware  50  centimeters  (19^0  long,  15  centi- 
meters (5f")  wide,  and  10  centimeters  (4")  deep,  in  which  is  fitted  a 
hurdle  with  glass  rods,  is  perfectly  well  adapted  to  the  incobatiDn  of 
the  eggs  of  the  trout,  salmon,  and  char,  and  its  use  is  attended  with 
the  most  favorable  results. 
Tho  incubation     This  apparatus,  which  is  entirely  harmless  and  easily  washed,  renders 
?iituH^with^con^  it)  possible  to  observe  the  cleanliness  which  is  necessary  for  the  hatoh'^ 
tinuoua  current,  j^g  ^^f  i\^^  eggs,  and  easily  adapted  to  all  circumstances. 

It  may  be  reduced  to  a  single  trench,  supplied  by  the  water  of  a  foun- 
tain, a  cask,  or  of  any  receptacle  whatever.  The  trenches  may  be  mul- 
tiplied ;  they  may  be  airangcd  on  parallel  series,  or  scaffoldings  in  the 
form  of  steps ;  or  they  may  be  placed  side  by  side  in  a  double  row  of 
steps  corresponding  to  each  other,  like  those  of  a  double  staircase. 

A  little  stream  of  water,  which  is  regulated  at  will  by  a  fi»ucet,  secures, 
in  falling  from  one  trench  to  another,  a  current  which  secures  the  regu- 
lar development  of  the  eggs,  if  these  eggs  are  not  piled  upon  the  hur- 
dles.   One  row,  or  two  at  most,  forms  convenient  layers. 
In  brooks  irith     In  default  of  apparatus  of  this  kind,  the  eggs  of  salmon,  trout,  or 
pebbly  bottoms,  ^y^bx  may  be  developed  in  natural  brooks  having  pebbly  bottoms, 

provided  they  be  protected  from  all  accident  and  the  water  be  rather 
cold  than  hot,  being  neither  very  deep  nor  very  rapid. 
Tbo  lavarot  Among  the  species  of  salmon  there  is  one,  the  lavaret,  which  inhabits 
lakes,  and  which  may  be  advantageously  acclimated  in  the  large  reser- 
voirs of  canals  by  reason  of  its  great  fecundity.  The  incubation  of  its 
eggs  must  be  conducted  in  the  same  manner  as  that  of  the  eggs  of  the 
trout.  They  may  also  be  sown  like  grass  on  beds  of  pebbles  and  gravel 
in  shallow  water,  or  rather  they  may  be  spread  upon  beds  of  moss  par- 
tially submerged,  in  which  capillary  attraction  secures  a  constant  hu- 
midity. 

If  these  mosses  bo  put  in  hatching  apparatus,  the  water  must  flow 
out  through  the  openings  made  in  the  lower  portion  of  the  stream,  op- 
I>osite  to  that  by  which  the  current  enters. 

When  the  hatching  is  close  at  hand  the  passage  of  escape  is  closed, 
the  trough  is  filled,  and  the  young  fish  that  arc  hatched  can  then  move 
about  freely.  But  instead  of  leaving  them  in  the  apparatus,  as  is  done 
with  the  other  species  of  the  same  family,  it  is  necessary  to  throw  tbem 
quickly  into  the  water  which  it  is  designed  to  stock,  because  they  are 
of  a  roving  nature. 
Hatcbiugofad-  The  apparatus  with  a  continuous  current  serves  also  to  hatch  the  ad- 
esn  c  eggs.         hesive  eggs  which,  like  those  of  the  barbel,  require  running  water  for 

development. 

Thesalmonoids.     '^^^  most  suitable  temperature  for  the  eggs  of  the  salmonoids,  in 

whatever  condition  they  may  be  placed,  is  that  which  offers  the  least 

variation  and  remains  between  6^  and  10^  above  zero,  centigrade. 

Carp,  tencb,     As  to  the  eggs  of  the  carp,  the  tench,  perch,  bream,  etc.,  their  incii- 

percb.b.-eam.etc.  1^^^^^  is  accomplished  perfectly  well  and  safely  in  wooden  tabs,  or 

large  and  perfectly  clean  pails  which  have  contained  no  injurious  sab- 
stance.  The  planks  to  which  these  eggs  are  attached  are  immersed 
therein,  and  the  water  is  kept  at  a  temperature  of  from  12°  to  15°  centi- 
fprade  for  perch,  and  at  20^  to  25°  centigrade  for  carp  and  tench.    In 
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order  to  obtain  this  result,  the  pails  are  shaded  with  a  linen  cloth  from  .  Freneh  iMtrv^ 
the  heat  of  the  suu's  rays,  to  prevent  the  water  from  reaching  a  tem-  i^g  o/ttreams!^ 
peratnre  above  that  named.    They  are  covered  with  boards  or  moss  if 
the  cold  tends  to  lower  it  too  mnch. 

Alter  the  hatching,  the  young  ones  are  poured,  with  the  water  that 
contAins  them,  into  the  basin  or  the  stream  which  it  is  intended  to 
stock. 

For  the  incubation  of  adhesive  eggs,  osier  baskets,  open-work  boxes    Anparatas  for 
or  baskets,  may  be  used  j  these  are  placed— after  the  bodies  on  which  JJ^^^^™°  °^ 
their  eggs  are  attached  have  been  placed  in  them— in  the  coves  of  riv- 
ers or  the  little  natural  inlets  where  the  water  is  calm,  very  shallow, 
and  where  the  temperature  is  favorable  to  the  development  of  the  spe- 
cies. 

In  order  that  these  implements  may  not  be  removed,  they  are  at- 
tached to  a  cord  fastened  to  the  shore  by  a  stake. 

The  development  takes  place  of  itself;  the  young  fish,  after  being 
hatched,  immediately  disperse  in  the  water  in  which  their  develop- 
ment has  taken  place. 

Duration  of  incnbailon» — Care  to  he  given  to  the  eggs  of  salmon,  etc,  during    Duration  of  in. 

this  period.  ciibation. 

The  duration  of  the  incubation  varies  according  to  the  species  and 
the  temperature  of  the  water.  Under  normal  conditions  it  is  from  10 
to  15  days  for  the  carp,  tench,  and  barbel ;  about  20  days  for  pike  and 
common  char;  1^  to  2  months  for  the  trout  and  salmon.  The  latter, 
during  this  long  period,  require  some  little  care.  Thus,  for  every  two 
or  three  days  the  eggs  which  have  become  white  should  be  removed 
with  nippers.  These  eggs,  being  dead,  become  the  seat  of  a  parasitical  Care  daring  la- 
vegetation,  which  injures  the  others  if  they  are  not  removed.  It  is  also  <^'*^*^**°- 
necessary,  during  the  first  two  weeks,  to  avoid  agitating  them,  and  es- 
pecially transporting  them,  no  matter  how  small  the  distance  may  be. 
Perfect  repose  is  absolut^ely  necessary  to  them  during  the  first  few  days. 

Subsequently,  when  the  shape  of  the  young  fish  is  well  marked, 
when  the  eyes,  like  two  blackish  points,  show  through  the  external  mem- 
brane, the  movements  or  the  agitation  which  may  be  necessary  is  no 
longer  attended  with  the  same  danger.  One  can  then,  if  necessary, 
cleanse  the  apparatus  of  the  sudiment  which  the  water  may  have  de- 
posited there,  draw  the  hurdle  and  its  contents  from  the  little  troughs, 
and  transfer  the  eggs  from  one  hurdle  to  another. 

This  is  also  the  period  of  development  which  must  be  selected  for 
their  transportation.  For  this  purpose  the  process  is  the  same  as  for 
free  eggs  whose  fecundation  is  desired.  When  arranged  in  layers  in 
boxes,  upon  damp  moss,  they  reach  their  destination  securely.  When 
replaced  for  incubation,  after  being  unpacked,  they  continue  their  evo- 
lutions and  are  not  slow  in  hatching. 

Care  required  by  the  young  fish  after  hirth.  Care  of  the 

yoong  fiBh. 

After  hatching,  the  young  fish  do  not  all  show  the  same  instinct. 
The  majority  of  those  called  white  fish  and  summer  fish,  like  the  carp, 
disperse  almost  immediately  in  the  water,  and,  in  consequence  of  their 
vivacity  and  smallness,  require  no  kind  of  protection.  What  is  essen- 
tial for  this  species  is  that  the  water  in  which  they  are  developed,  and 
into  which  they  are  thrown  when  turned  loose,  should  offer  good  con- 
ditions of  security,  shelter,  and  temperature. 
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French  instrue-     The  species  of  the  salmon  family— the  lavaret  excepted— have,  on  the 
ing  o/strcamg.     contrary,  on  leavrng  the  egg,  an  enormons  ponch  or  umbilical  bladder, 

which  condemns  them  to  immobility,  and  renders  them  incapable  of 
avoiding  by  flight  the  voracity  of  their  enemies. 

The  action  of  man  mnnt,  therefore,  here  interfere,  and  it  can  do  so 

efQciently  by  preserving  these  valuable  fish  in  the  apparatus  for  some 

Care  of  the  time.    They  must  be  left  there  in  the  most  absolute  security,  sheltered 

young  fleh.  ^^^^^  ^j^^  bright  light,  and  without  food.    The  element  contained  in  the 

enormous  vesicle  which  they  carry  supplies  their  needs  for  about  one 
month.  When  this  vesicle  is  on  the  point  of  entire  absorption — which 
t^kes  place  towards  the  end  of  five  or  sir  weeks — ^they  are  then  with- 
drawn from  the  earthen  trenches,  either  to  be  placed  in  little  brooks, 
in  basins  designed  for  young  fish,  from  which  all  destructive  agents 
have,  as  far  as  possible,  been  removed,  or  to  be  conveyed  directly  to 
the  ponds  or  rivers  which  they  are  designed  to  stock. 

of'a;??SJS'g  SS?.  ^^^^  ^f  iransportation  of  the  young  fish. 

The  younger  the  fish  the  greater  the  security  with  which  they  may  be 
transported. 

For  the  transportation  of  fish  which  have  lost,  or  are  on  the  point  of 
losing,  their  umbilical  vesicle,  glass  Jars  are  used,  capable  of  containing 
from  3  to  3  liters  (3  quarts),  which  are  contained  in  baskets  with  com- 
partments (bottle-baskets  for  instance),  and  nearly  two-thirds  full  of 
Jars.  fresh  and  limpid  water.    The  jars  should  not  contain  more  than  500  or 

600  fish.  In  this  way  they  can  be  conveyed  for  great  distances  with 
little  or  no  loss,  if  care  be  taken  to  renew  a  considerable  part  of  the 
water  in  the  jars  from  time  to  time  during  the  journey.  This  precan- 
tiou  is  especially  necessary  when  the  temperature  of  the  air  is  high, 
bnt  in  this  case  it  is  well  to  use  ice,  small  portions  of  which  are  placed 
successively  in  the  j  arsi. 

If  it  is  required  to  transport  fish  which  have  already  attained  a  size 
Casks.  of  5  or  6  centimeters  (2"),  the  glass  jars  are  insufficient.    Small  casks 

with  a  large  opening,  well  cleansed  by  long  steeping  of  the  noxious  sub- 
stances that  may  bo  found  in  the  wood,  will  then  fulfill  the  conditions 
which  are  necessary.  They  are  about  half  filled  with  wat«r  at  a  low 
temperature,  which  is  likewise  renewed  dm*ing  the  journey,  if  possible, 
and  which  is  aerated  from  time  to  time,  by  the  aid  of  a  pump,  with  a  con- 
tinuous jet  of  water.  Several  thousands  of  young  fish  may  thus  be 
transx>orted  to  a  great  distance. 

The  fish  of  a  pretty  large  size  are  transported  by  the  same  means,  but 
in  small  numbers  only. 

The  eel  is  one  of  the  fresh-water  species  that  may  be  taken  in  large 
numbers.  Its  flesh  is  esteemed,  its  growth  rapid.  It  is  important  to 
introduce  it,  in  as  large  numbers  as  possible,  in  streams  i  hat  do  not  con- 
tain it.  This  can  be  done  the  better  as  it  is  taken,  when  young,  in  pro- 
digious (piantitieH.  It  is  thus  taken  annually  in  all  large  rivers  at  the 
syzygies  of  April  and  May. 
Trnnsportation  In  order  to  transport  eels  from  the  place  where  they  arc  taken  to  that 
to  which  it  is  designed  to  take  them,  the  method  which  has  hitherto 
been  most  successful  is  that  which  consists  in  placing  the  young  eels, 
without  water,  in  close  baskets,  at  the  bottom  of  which  is  placed  an  old 
linen  cloth  or  some  strong  paper,  and  which  are  then  filled  with  straw, 
well  soaked,  to  which  a  few  aquatic  plants  are  added ;  the  straw,  how- 
ever, must  not  be  too  much  heaped  up.  Baskets  thus  arranged  are 
capable  of  containing  from  4,000  to  5,000  young  eels. 
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Arrangementa  atUidblefor  the  natural  laying  of  eggs, — Spauming  grounds.      French  t»«eru«- 

tiont  for  rsnock- 

The  agency  of  man  must  co-operate  with  these  means  of  propagation,  ^^'  **''**• 
either  to  take  care  of  the  natural  spawning  beds,  or  to  multiply  them 
artificially  when  they  are  insufficient,  or  to  create  them  when  they  dc 
not  exist  or  when  they  have  been  destroyed. 

Thus,  when  it  is  required  to  dredge  a  certain  portion  of  the  river  SpawniDg 

which  is  known  to  be  a  place  of  reproduction  for  trout  or  any  other  spe-  *"""**•• 
cies  which  spawns  on  pebbles,  the  operation  should  not  be  performed 
until  the  hatching  time  is  over,  and,  if  possible,  some  place  should  be 
reserved  for  the  subsequent  laying  of  eggs  at  the  most  favorable  points. 

The  same  is  the  case  as  regards  the  cutting  of  herbs  in  places  where 
fish  collect  for  the  purpose  of  spawning.  This  cutting  should  not  take 
place  until  the  time  of  laying  is  passed,  and  if  it  is  absolutely  necessary 
that  it  be  done  before,  the  necessity  of  the  case  may  be  reconciled  with 
the  interests  of  reproduction  by  leaving  tufts  of  aquatic  plants  at  in- 
tervals at  the  points  which  are  most  ftequented  by  fish,  and  which  are 
the  best  protected  and  the  least  deep. 

In  those  streams  which  have  no  natural  spawning  grounds,  and  in 
which,  in  consequence  of  works  executed  on  account  of  the  require- 
ments of  navigation,  they  have  become  entirely  destroyed,  this  lack  of 
conditions  necessary  for  the  reproduction  can  be  supplied  by  artificial 
spawning  grounds,  which  are  established  about  a  month  before  the  time 
when  the  fish  usually  lay  their  eggs. 

The  organization  of  these  spawning  grounds,  their  position,  and  the 
material  proper  for  their  construction  necessarily  differs  for  the  species 
for  which  they  are  intended. 

For  the  salmon,  trout,  and  umber  it  is  proper  to  select  a  brook  or  the  Salmon,  trout, 
branch  of  a  river  of  little  depth,  having  a  solid  bottom,  without  mnd  or 
vegetation,  where  the  water  is  flowing  and  limpid,  and  this  bottom 
should  be  covered  throughout  an  extent  of  from  2  to  3  square  metei-s 
with  a  layer  of  from  10  to  20  centimeters  of  small  round  stones  mixed 
with  gravel.    The  larger  stones  should  be  the  size  of  a  man's  fists. 

The  laying  bed»  are  prepared  for  the  barbel  (and  other  species  whose 
eggs  adhere  to  stones)  with  small  stones  and  gravel,  arranged  in  heaps 
in  muddy  currents. 

As  to  the  spawning  grounds  for  the  carp,  tench,  and  generally  for  all  Carp,  tonch,  etc. 
other  fish  whose  eggs  adhere  to  plants,  they  are  established  either  with 
small  cakes  of  somewhat  thick  grass,  which  is  arranged  side  by  side,  in 
the  form  of  a  meadow,  or  with  aquatic  plants,  rushes  dug  up  with  the 
earth  that  sustained  them  and  replanted  in  groups  at  the  bottoms  of 
rivers,  or  in  flat  wooden  boxes,  or  with  laths  or  poles  1^  or  2  meters 
in  length,  of  which  a  sort  of  hurdle  fence  is  made,  to  which  are  attached 
tufts  of  grass  or  roots,  bunches  of  heath,  small  wood,  or  rushes,  in  such 
a  manner  as  to  imitate  little  clumps  of  trees. 

These  spawning  grounds  must  be  placed  at  small  depths  on  the  gently- 
sloping  borders  of  creeks  or  coves,  well  exposed  to  the  sun  and  in  tran- 
quil and  warm  water.  They  should  be  placed  in  an  oblique  or  horizon- 
tal position,  acccording  to  the  locality,  and  stone  ballast  is  used  for  sink- 
ing these,  which  are  wattled. 

The  spawning  grounds,  whether  natural  or  artificial,  attract  the  fibh       Protection  of 
to  the  same  place  and  render  its  capture  very  easy.    In  order  to  prevent  ^mids^^'**"* 
the  devastating  effects  resulting  therefrom,  it  is  proper,  wherever  sur- 
veillance cannot  be  easily  exercised,  to  protect  the  spawning  grounds 
and  their  approaches  either  by  fragments  of  rocks  scattered  over  the 
bottom  or  by  the  aid  of  poets  solidly  driven  in  at  a  distance  of  a  few 
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Frenchinttru^meten  from  each  other,  and  having  nails  driven  into  them.    This 
ing  q/§trmm$.     method  renders  the  nso  of  nets,  snch  as  the  scoop-net,  imiMWsible,  and 

nullifies  the  effect  of  the  seine  and  other  drag-nets. 
Spawning     In  order  to  complete  the  measures  calculated  to  secure  the  restocking 
groontls.  q£  streams,  natural  reproduction  must  be  protected  by  facilitating  the 

access  to  the  laying  places  to  the  fish  over  the  dams ;  by  taking  care 
that  the  fish  are  neither  taken  nor  disturbed  at  the  time  of  spawning ; 
by  removing  from  the  spawning  grounds  whatever  can  be  injurious  to 
the  eggs  deposited  there  or  to  the  young  fish  just  hatched. 

Ducks  and  geese,  being  very  destructive  to  the  eggs  and  young  fish, 
should  be  carefully  kept  away  from  the  fishing  districts,  at  least  during 
the  period  of  laying. 
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APPENDIX  II. 


MARITIME  FISHING  STATISTICS,  1876, 


REPORT  TO  THE  MINISTER. 


French  mari- 
Hm6  fishing  eta- 
tistiet. 


Paris,  September  IT,  1877. 

The  report  which  I  had  the  honor  to  present  lost  year  to  the  Minister's 
predecessor,  submitting  to  him  the  fishing  statistics  for  1875,  contains 
a  statement  of  the  laws  governing  this  important  branch  of  the  service  jj^^^*  "^  ^* 
of  the  marine  department. 

I  do  not  desire  to  recur  to  that  document,  which  was  made  public, 
but  in  transmitting  statistics  for  the  year  1876  to  Admiral  Gicquel 
den  Touches,  I  am  happy  to  be  able  to  say  that  it  shows  in  the  yield  of 
the  fisheries  a  very  considerable  increase. 

This  increase,  compared  to  the  results  obtained  in  1875,  is  11,824,049 

fr.  (12,364,809),  as  shown  by  the  following  table : 

Increinc  in  the 
yicUl  of  fibhoiies. 


In  1875^  the  product  of  the  various  fisheries  was 

leprcsmtod  by  the  sum  of 

In  1876,  the  value  of  the  product  was  

Total  increase  in  1876 


Fishing  in 
boats. 


Franct. 

72,878,440 
83.530,407 


11,152,021 


Fishing  on 
foot. 


Franet. 

4, 788, 000 
5,400,124 


672,028 


Total. 


Franet. 

77, 166,  542     Table. 
88, 890,  mi 


11,  «24, 049 


Ilochefort, 
Toulon 


These  figures  relate  almost  exclusively  to  the  first  three  maritime 
districts.    In  that  of  Cherbourg  (the  first),  a  considerable  increase  is 
remarked  in  the  yield  of  herring ;  in  the  second  (Brest),  the  cod  fishery    The  m.aritirao 
of  Newfoundland,  that  of  the  mackerel,  and  principally  that  of  the  ^^herboupg, 
sardines,  contribute  largely ;  finally,  in  the  third  (L'Orient),  the  sardine    ??]^ 
fishery  was  considerably  improved.    As  to  the  two  other  maritime  dis- 
tricts, the  fourth  (Rochefort)  and  the  fifth  (Toulon),  the  results  of  their 
fisheries  in  1876  present  only  unimportant  variations  when  compared 
to  the  results  of  the  preceding  year. 

The  tliree  following  tables  show  for  the  years  1875  and  1876 — 

Ist.  The  quantities  of  fish  taken,  expressed  in  kilos,  in  numbers,  or 
in  measures  of  capacity,  according  to  the  nature  of  the  products. 

2d.  The  value  in  money  of  these  same  products. 

3d.  The  number  of  men  and  the  number  of  vessels  employed,  together 
with  the  tonnage  of  these  vessels. 


*  Miniatire  de  La  Marine  et  des  Colonies.    StaUsiique  dee  Piehes  Mari- 
timesy  187G.    Paris.    Imprimerie  Nationale,  1877. 
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French  mari- 
tim€  fishing  tta- 
tiatiea. 


Table  L-^QmnUtles  of  fishes. 


Description. 


Newfoundlandcod  {JJ^i 

I<»l«»dco<l {™Sd,- 

Table  of  quan  Herring }  ^^i: ' 

titles      of      fish  *  }E?S" 

taken.  Mackerel {^Sde'; 

Sardinea number 

^-^"-^ JpSd." 

OU-O'fl'" {SSSd.- 

Oysters number. 

««->• \P^- 

Other.hen.fl.h....|^*^- 

Cmstacca nnmber. 

i  kilos  .  . 
Shrimps <  met.  c  . . 

(pounds 


1875. 


14, 955, 928 

32, 900, 821 

13, 607, 978 

80, 140, 991 

22, 238, 010 

49.030,185 

6. 501, 807 

14. 335, 514 

980, 628, 110 

666,730 

1, 470, 152 

41, 800, 121 

01, 066, 767 

97,226,592 

845.901 

0, 140. 626 

158,272 

4,181,337 

1,700,718 

1, 158, 075 

1,314,110 

2,553,455 


1876. 


10,296, 

33,934, 

11,589, 

25,653. 

26.001, 

57. 405, 

11,863, 

26,159, 

1,198,402, 

1,107, 

2.574. 

42, 577, 

93,884, 

160,267, 

896, 

10,470, 

151, 

4,005, 

1, 367, 

1,637, 

1.375, 

3,389, 


903 

870 
479 
801 
536 
687 
478 
960 
181 
728 
940 
902 
274 
806 
824 
358 
628 
812 
045 
107 
064 
421 


Incroase. 


2,968,049 


8,420>552 


11,8^,455 
217,774.071 


1.104,788 


2,817.507 
63,040,804 


1,329,732 


835.066 


4.687.190 


175.525 
338,673 


It  appears  from  this  table  that  the  yield  of  codfish  (NewfoaDdland 
and  Iceland),  of  herring,  mackerel,  anchovies,  and  of  various  fish,  in- 
dicated under  the  head  of  ''other  fish,"  amounted  in  1876  to  109,557,116 
kilos  (241,025,G55  lbs.).  These  products  yielded  in  1875,  99,330,740 
kilos  (218,527,738  lbs.),  showing  an  increase  for  187G  of  10,226,376  kiloe 
(22,498,027  lbs.).* 

The  same  table  shows  an  increase  for  1876  of  217,774,071  sardines, 
03,040,804  oysters,  50,333  hectoliters  (1,329,731  gallons)  mussels,  379,032 
kilos  (835,966  lbs.)  shrimps,  60,948  cubic  meters  {amendemenis  marins). 

On  the  other  hand  a  diminution  is  shown  of  6,644  hectoliters  (175,523 
gallons)  of  various  sorts  of  shell  fish,  and  333,673  lobsters. 

Tablb  II. — Value f  in  money,  of  these  products. 


Table  of  value 
of  fish  taken. 


Years. 


1875 

1876 

Increase,  1876 . 
Decrease,  1876. 


Cod  fishery. 


'9 

I 


e 
► 

& 


$1,646,929  20 

1, 813, 194  00 

206,264  80 


i 


$1,UM),347  20 
1.416,980  20 


113.867  00 


n  «  b 

II! 

lil. 
11 11 


o 


$12,356,032  00  $15,433.30844 


14.667,944  00 
2.211,912  00 


17,798.118  20 
2.864,809  80 


*  It  is  to  be  remarked  that  while  the  codfishery  shows  an  increase  of 
1,:^1,065  kilos  (2,968,049  lbs.)  in  Newfoundland,  it  shows  a  decrease  of 
2,078,499  kilos  (4,587,190  lbs.)  in  Iceland— a  diminution  of  737,434  kUos 
(1,622,354  lbs.)— being  the  total  result  of  this  fishery  in  1876  compared 
with  the  year  1875. 
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Table  III. — Number  of  me»  and  vessels  employed  and  tonnage  of  vessels. 


Yean. 


1875 

1876   

InereMO,  1876 — 
Deeraaae,  1776 . . . 


Nmnber  of  men  em- 
ployed. 


1^ 


7,800 
7,417 


883 


I 


4,000 
8,042 


68 


I 


68.661 
68^317 


834 


Komber  of  boftte 
employed. 


178 
168 


10 


I 


I 


220 

228 
8 


1 


20,157 

20,662 

606 


Tonnage  of  the  boats. 


^•2 


Tont. 

80,295 

28,003 


1,892 


I 


•3& 


Tont. 

21,890 

21,923 

83 


•2 

« 

eg 

o 

O 


French  mari- 
time Jlahing  sta- 
tiwHci. 


Table  of  the 
men  and  vessola 
employed. 


Tont. 
101, 862 
102,000 
238 


Cod  fishery, 
NEWFOUNDLAND. 


Cod  fishery. 
Newfoundland. 


Yean. 


1875 

1876  

Increaae,1876. 
Decrease,  1876 


s 

i 

a  . 

1 

©>» 

^ 

o 

o 

II 

1 

r 

i 

^ 

^ 

7,800 

178 

7,417 

168 

383 

10 

to 


30,295 
28,903 


1,392 


%1 


32,903,041 

35, 853, 884 

2,950,343 


o 

-a 
> 

Table  of  force 

$1, 546. 929  20  f"?!^?!^,?!^ 
1, 813;  194  00  "^^^  ^^  ^'"« 
266,264  80 


Thus,  in  1876  it  is  seen  that  there  were  10  vessels  less  than  Iq  1875 
for  Newfoundland,  and,  notwithstanding  this  decrease,  an  increase  of 
1,341,065  kilos  (2,950,343  lbs.)  in  the  quantity  taken,  and  in  the  value 
of  this  product  an  increase  of  1,331,324  fr.  ((266,264.80)  in  favor  of 
1876.  These  figures  clearly  show  that  the  fishery  was  much  more  Incrcasedprod- 
piodnctive  last  year  than  the  preceding  year.  The  vessels  of  Saint-  " 
Malo,  of  GranviUe,  and  of  Saint-Brieue  contributed  most  to  the  im- 
proyement  shown.  On  the  east  coast  the  cod  appeared  in  abundance 
ui  the  harbors  of  the  center  of  this  part  of  the  island  of  Newfoundland ; 
the  harbors  situated  between  Fichot  and  Conche  were  particularly 
favored.  To  the  north  and  south,  on  the  other  hand,  the  fishing  was 
rather  x>oor.  The  west  coast  shows  the  least  favorable  result ;  the  fish- 
ery was  really  disastrous  for  the  vessels  whose  crews  were  established 
on  land  and  for  those  which  cruised  in  the  gulf. 

The  herring  fishery  attracts  large  numbers  of  English  and  American  ^     English  and 
.?  .     -  .,       .  ,      ,     -  ^^      *        ,,      ••    .     .1  ..L     -Amenoancomiw- 

cruisers  to  the  coast  of  the  island  of  Newfoundland  in  the  month  of  tition. 

September.  They  fish  generally  with  excellent  success,  and  our  ship- 
owners cannot  be  too  strongly  urged  to  engage  in  this  fishery  on  a  large 
scale.  They  would  derive  almost  certain  profit  therefrom,  and  would, 
by  their  presence,  drive  away  an  entire  fleet  of  rival  schooners,  which, 
while  fishing  for  herring,  also  take  the  cod  when  an  opportunity  offers. 

The  English  use,  for  the  coastwise  fishery  in  the  Gulf  of  Labrador,    Labrador, 
fast-sailing  schooners,  which  enable  them  to  follow  the  cod  in  its  move- 
ments.   Their  boats  are  lighter  and  better  made  than  ours  for  line  fish- 
ing ;  our  boats  have  no  real  superiority  save  when  large  seines  are  used. 

34  P  B — ^VOL  6 
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American  ves 
seln. 


French  mari-  It  is  not  to  be  doabted  that  for  cod  fisbiDg  on  the  banks  a  schooner 
tittica.  would  be  more  serviceable  than  a  heavy  French  vessel,  which  mast  be 

sent  with  material  sometimes  20  and  30  leagues  from  the  center  of  the 
fishing  grounds. 

The  Americans,  who  are  daily  becoming  more  numerous  on  the  banks, 
likewise  fish  with  schooners  and  wherries. 

Our  captains,  who  are  frequently  among  them,  are  alone  able  to  say 
what  are  the  best  vessels ;  nevertheless  good  results  are  pointed  out 
which  are  obtained  by  the  English  in  the  use  of  wherries. 

In  my  last  year's  report  I  stated  that  the  implements  (nets  and  drag- 
peta   and   £g-  liocs  used  in  Norwegian  cod  fishing)  had  been  sent  to  the  commandant 

of  the  islands  of  Saint-Pierre  and  Miquelon,  who  was  to  give  them  a 
trial.  The  local  commission,  charged  with  the  experiments,  has  ox- 
pressed  the  opinion  'Hhat  these  implements  are  In  nowise  suitable  for 
fishing  off  the  islands  of  Saint-Pierre  and  Miquelon.'' 

This  opinion  does  not  seem  to  be  shared  by  certain  ship-owners,  as  is 
shown  by  the  orders  for  similar  implements  sent  by  them  to  Bergen, 
and  by  the  publication  in  a  newspaper  at  Snint^Malo  of  an  article  re- 
futing the  opinion  of  the  conmiission  at  Saint-Pierre.  In  view  of  these 
discrepancies  of  opinion,  orders  have  been  sent  to  tho  commandant  of 
the  station  at  Newfoundland  to  experiment  with  the  implements  in 

question. 
Iceland.  ICELAND. 


Experiinenta 
with  ]noi 
neta 
lines. 


Tears. 


1875 

1876 

Incroase  in  1876 . 
Decrease  in  lb76. 


a 

a  . 
^a 

go 


4,000 
3,942 


68 


220 

2'.'8 

8 


21,890 

21. 923 

33 


s 

^ 

• 

%s 

1 

1 

II 

i 

S 

0 

1 

1^ 

1 

'A 

H 

(21 

> 

30,0C9,.\51 
25, 406.  K>3 


4, 572, 606 


$1.6J0,347 
1,410.080 


113,367 


Dimiuisbod 
product. 


The  year  1676  shows  an  increase  of  8  vessels  for  Iceland,  and  yet  the 
above  table  shows  a  diminution  of  4,572,698  lbs.  from  the  quantity  of 
cod  taken,  and  of  $113,367  in  the  value  of  the  product  as  compared  with 
that  for  the  year  1875.  Being  favored  by  the  weather,  the  fishery  on 
the  west  coast  w^as  very  productive;  on  the  other  hand,  on  the  east 
coast  and  to  the  south,  which  localities  are  usually  frequented  by  the 
largest  number  of  French  fisliing  boats,  the  fishery  was  very  unsuccess- 
ful on  account  of  bad  weather  and  ice.  Tho  second  season,  as  the  same 
influences  prevailed,  was  no  better.  Fish  are  always  abundant  in  tho 
vicinity  of  Iceland ;  the  success  of  an  expedition  depends  entirely  on 
the  state  of  the  atmosphere  during  the  fishing  season.  Although  the 
diminution  in  the  number  taken  is  considerable,  it  is  to  be  remarked 
that  that  of  the  product  sales  is  much  less  so.  The  fish  being  scarcer 
than  during  the  preceding  year,  prices  rose,  so  that  owners  found  a 
compensation  in  this,  in  which  the  crews  were  unable  to  participate, 
being  for  the  most  part  engaged  on  shares. 
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Herring  jisliei'h  .    Fremh  mari- 

^•^         "^  Hms  fishing  ttOr 

tUties. 

Value. 


1875 48,924,942 

1876 57,335,379 


$1, 31 0, 212    Hon  inii  lishcry , 
1. 814, 305 


Increase  in  1870 |  8,410,437 


405,093 


During  the  years  1874  and  1875,  the  herring  fishery  was  put  to  a  se- 
vere test,  both  on  account  of  the  marked  decrease  in  the  quantity  taken 
and  on  account  of  the  difficulty  of  disposing  of  what  was  taken  at  re- 
munerative prices.  The  various  causes  which  were  unfavorable  to  this 
industry  have  been  explained  in  the  preceding  statistics.  Ship-owners 
and  masters  of  vessels  did  well  not  to  yield  to  discouragement,  for  the 
year  1876  made  amends  in  a  great  measure  for  their  losses,  showing,  in 
comparison  with  1875,  an  increase  of  8,410,437  lbs.  in  fish,  and  an  in- 
crease in  value  of  $495,093.  This  favorable  result  is,  so  to  speak,  ex- 
clusively due  to  the  vessels  sent  from  the  port  of  Boulogne,  the  other 
ports  whence  vessels  are  sent  showing  but  very  slight  improvement 
over  the  yield  of  the  preceding  season. 

The  herring  fishing  at  Boulogne,  the  material  for  which,  both  in  boats  Boulogne. 
and  nets,  may  bo  approximately  estimated  at  five  millions,  yielded  in 
1876  a  net  proQt  of  nearly  200  per  cent.  Naturally  the  material  condi- 
tion of  the  seamen  of  that  quarter  is  affected  by  the  progress  made, 
and  the  comfort,  which  is  almost  general,  has  an  influence  upon  their 
moral  condition,  which  is  as  good  as  possible. 

In  his  report  at  the  close  of  the  year  1876,  the  commandant  of  the    Ki^pnrt  of  the 
station  of  the  channel  and  the  North  Sea  expresses  himself  as  follows :  ^^^^    command- 

'*  I  think  it  proper  to  call  attention  to  one  question,  which  is  not  suf- 
ficiently considered  by  our  ship-owners  and  salters,  in  my  opinion ;  I 
mean  the  development  of  our  herring  trade.  It  is  undoubtedly  wise 
to  have  a  certain  run  of  business,  the  profits  of  which  are  assured ;  but  it 
is  also  well  to  endeavor  to  enlarge  it.  In  years  like  that  which  is  just 
past  [1876J,  when  the  demand  is  far  in  excess  of  the  production,  the 
scarcity  in  the  market  has  no  other  inconvenience  than  the  diminution,' 
to  a  certain  extent,  of  the  competition  of  purchasers.  But  suppose  an 
abundant  year  comes,  in  which  foreign  and  French  vessels  will  glut  our 
market  with  these  products,  and  then  prices  fall  to  such  a  degree  that 
the  fisherman  will  not  find  in  his  occupation  a  remuneration  for  his 
outlay  and  labor.  Let  a  few  such  years  follow,  and  the  fishing  interest 
will  be  ruined ;  experience  has  shown  this. 

"  We  must,  then,  look  the  future  in  the  face,  widen  our  horizon,  and      Kecessity  for 
study  the  herring  question  in  a  not  too  limited  point  of  view.     It  is  market  Tor  her* 
important  to  enlarge  our  market  by  making  every  efibrt  possible  to  in-  ^*?8f- 
crease  the  consumption  of  the  herring,  especially  in  France.    If  the 
market  of  the  North  can  be  useful  to  us  in  disposing  of  the  herring  of 
the  first  fishing,  called  the  Scotch  herring,  the  French  market  must  es- 
pecially attract  onr  attention  for  the  subsequent  periods  of  the  fishery ; 
it  is  vast  enough  to  absorb  alone  the  entire  product  of  the  French  fish- 
eries, and  more  too.    What  must  be  done  to  develop  the  consumption 
of  these  fish  in  France  f    The  herring  u;U8t  be  sold  cheap ;  it  must  be- 
come the  fooil  of  the  laborer,  and  be  no  longer  an  article  of  luxury. 
When  at  a  distance  of  a  few  kilos  from  the  centers  of  production  we 
see  red  herring,  which  scarcely  realize  7  centimes  (If  cts.)  to  the  seller 
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•    ^itSf^  *'*'*«^  quoted  at  20  and  25  ceDtimes  (4i  eta.),  we  must  not  be  astonished  if  the 

tistict.  trade  in  them  is  limited.     Retailers  thus  cause  our  fishermen  and  our 

ship-owners  fin  iiyury  of  which  they  are  unconscious^  but  which  is  none 

Prices  ami  sales  the  less  real.    Lot  these  latter  try  to  have,  in  all  the  large  centers  of 

of  herring.  *f  j  o 

France,  comniissiou  merchants  who  will  sell  the  herring  at  reasonable 
prices,  and  the  consumption,  becoming  gradually  developed,  will  pre- 
vent a  glut  in  the  market  in  years  of  abundance,  and  conseqnently  a 
ruinous  fall  in  the  price." 

Coast  fishing. 
SARDINES. 


Coast  fishinj;. 


Sardine* 


Number. 


Taken  in  1875 

Taken  in  1876 

Increase  for  1870 


080, 028, 110 
1.198,402.181 


217, 774, 071 


Value. 


$2,457.147  30 
8,299.009  60 

841,862  40 


Tin 
seine*. 


Se.').>«uus  of  1875     The  seasou  of  1875  was  very  productive  as  regards  the  quantity 
and  18/0.  taken ;  the  increase  of  sardines  taken  was  369,033,322  over  the  preced- 

ing year,  but  prices  were  low  and  a  fall  took  place  everywhere.  The 
season  of  1876  was  doubly  favored,  because  in  regard  to  quantity  it 
shows  an  increase  of  217,774,071  sardines  above  1875,  and  in  regard  to 
value  an  increaae  of  $841,802.40 ;  that  is  to  say,  that  prices  were  well 
sustained,  notwithstanding  the  abundance  of  fish. 
Boloit "  The  Belot  seine  is  still  employed  for  the  capture  of  sardines.  This 
new  implement  can  be  worked  only  by  several  boats  in  company.  At 
Douarueuoz  24  parties  with  48  seines,  instead  of  35  parties  with  80 
seines  in  1875,  took  part  in  187G  in  the  fishing  operations.  The  use  of 
these  implements  gave  rise  to  no  further  opposition  ;  the  public  mind 
became  tranquilized  with  regard' to  their  use,  as  the  fishermen  bettor 
understood  the  advantage  and  disadvantage  of  their  use.  Owners  of 
vessels  had  some  difficulty  in  engaging  the  necessary  crews,  and  some- 
times were  not  able  to  continue  fishing  during  the  entire  season  for 
lack  of  men.  They  realized  considerable  profit,  but  the  share  of  the 
crews  that  fished  with  the  Belot  seine  was,  in  1876,  inferior  to  that  of 
boats  using  other  processes.  This  inferiority  is,  so  to  speak,  the  only 
cause  of  the  difficulty  of  recruiting,  and  this  explains  the  diminution 
in  the  number  of  vessels  using  these  seines. 
The  "Eyrand"  As  to  the  Eyraud  net,  which  is  also  used  in  taking  the  sardine,  some 
fishermen  who  have  persevered  in  its  use  have  obtained  excellent  re- 
sults. It  must  bo  added,  however,  that  others  have  not  found  it  so 
advantageous  and  have  therefore  abandoned  it. 

The  experience  of  1876  is  not  yet  sufficiently  conclusive  to  permit  us 
to  reach  a  final  decision  as  to  the  value  of  nets,  with  regard  te  which 
the  opinion  of  fishermen  is  not  yet  formed.  Modifications  have  been 
introduced  in  the  course  of  the  year,  in  this  new  kind  of  instmment, 
and  one  of  the  most  active  fishermen  has  taken  out  a  patent  for  an  im- 
provement which  seems  t-o  be  appreciatod. 

Messrs.  Morvan  &  Delassalle,  who  are  the  inventors  of  artificial 
hard  roe,  called  Dauamenez  roe,  have  altered  the  composition  of  their 
bait  by  making  it  consist  in  part  of  salted  flour  and  a  small  quantity 
of  Norwegian  hard  roe,  but  this  new  composition  has  not  fully  realized 
their  expectations. 

On  the  other  hand,  M.  Ispa,  a  merchant  at  Donarnenez,  has  invented, 
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under  the  name  of  heterogeneous  hard  roe^  a  bait  composed  of  iourieaux  .    French  man 

(a  kind  of  cake)  and  oleaginous  grain  soaked  in  brine  or  sea- water,  uuics.    ^^^ 

The  whole  is  prepared  with  a  mixture  of  one-fourth  part  of  Berlin  hard 

roe,  and  this  bait  is  sold  at  20  centimes  (4  cents)  per  kilo  (2.20  lb8.)>  or  Sardino  fislcry. 

a  little  less  than  the  bait  of  Messrs.  Morvan  &,  DelassaUe,  which  costs 

from  25  to  30  fr.  per  barrel  ($5  to  |6).    Each  barrel  contains  from  120 

to  130  kUos  (264  to  286  lbs. ). 

These  two  preparations  were  used  in  1876.    The  favor  enjoyed  by  the 
heterogeneous  hard  roe  of  M.  Ispa  at  the  outset  continued  throughout  the    Bait. 
season. 

If  we  consider  the  number  of  barrels  of  hard  roe  of  all  kinds  used 
during  the  last  fishing  season,  the  comparative  situation  of  the  cod  roe    Cod  roe. 
and  the  artificial  hard  rocs  will  be  as  follows : 

Barrels  of  cod  roe 15, 000 

Barrels  of  artificial  roe 5,000 


Total 20,000 

The  consumption  of  artificial  hard  roe  represents,  therefore,  but  one-  Ai-tiflclal  roe. 
fourth  of  the  total  consumption,  and  in  this  one-fourth  the  number  of 
barrels  of  heterogeneous  roe  was  3,800  against  1,200  barrels  only  of  the 
so-called  Douamenez  roe  and  the  farinaceous  mixture  of  M.  Morvan. 
According  to  these  figures  the  Ispa  roe  possesses,  in  the  opinion  of  the 
fisherman,  a  marked  saperiority  over  the  other  artificial  roes,  although 
the  comparative  experiences  of  the  cutter  Moustique  and  the  results 
obtained  by  the  house  of  Pellier,  of  Audierne,  tend  to  show  that  this 
saperiority  is  merely  imaginary. 

From  these  comparisons  is  deduced  the  fact  that  the  happy  result  of 
the  appearance  of  these  new  kinds  of  bait  in  the  market  has  been  an 
influence  upon  the  price  of  the  hard  roe  of  the  cod,  which  comes  to  us 
almost  exclusively  from  Norway.  The  fall  in  the  price  of  this  roe  has 
rendered  it  possible  to  fit  out  a  certain  number  of  vessels  which  would 
have  been  idle  had  they  been  obliged  to  pay  the  old  prices  for  bait. 


Fresh  fish  (indicated  by  the  name  of  **  other  kinds,"  comprising  turbots,  hrillSf 
soles,  fiounders,  plaices,  rays,  red  mullet,  whiting,  conger,  lamprey t  siur- 
geons,  etc). 


I'resh  fi»h. 
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1875 
187G 


Increase  in  1876 . 
Decrease  in  187C. 
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101.852 
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00, 860, 266 
03,727,384 


238       2, 8C7, 118 


$.5, 450, 407  60 
5.838,892  40 

878, 984  80 


*By  (heao  fienrcs  \%  shown  the  nnmbor  of  vessels  which  have  been  cnga;rcd  in  the 
fishery  of  the  herrin;;,  mackeTel,  sardine,  anchovy,  oyster,  mussel,  other  shell-fish, 
Crustacea,  and  shsinip.  These  boata  are  engaged  in  taking  these  clifferent  fish  alter- 
nately. 

The  taking  of  fresh  fish  progresses  from  year  to  year  gradually,  it  is 
txae,  but  constantly,  llie  improvement  realized  in  18764s  satisfactory, 
since  it  shows  an  increase  of  1,257, V81  kilos  (2,807,118  lbs.)  of  fish  and 
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French  mari-  an  increase  in  value  of  1,894,924  fr.  ($378,984.80).     These  Improre- 
tiitici.  mcnts  in  quantity  and  value,  compared  with  each  other,  show  that  the 

prices  of  fresh  fish  held  firm,  and  that  they  are  even  rising. 

Frcsli  fish.  The  fishery  of  fresh  mackerel  was  exoeptionally  abundant  on  the  coast 

of  Brittany  in  1876. 

In  my  report  of  last  year  I  stated  to  the  minister  the  consideratioDS 
which  had  induced  the  marine  department  to  grant  subsidies  to  oertain 
dsliermen  on  the  coast  of  Brittany  to  aid  them  in  constructing  vessels 
on  the  most  improved  model  and  of  a  heavy  tonnage,  suitable  for  fish- 

Subventions  co  ing  in  the  open  sea.  The  department,  in  making  such  grants,  designed 
to  demonstrate  to  the  fishermen  of  Brittany  that  fishing  in  the  open 
sea,  under  favorable  conditions,  must  be  more  profitable  than  that  which 
they  habitually  pi*actice  along  the  coasts  on  fishing  grounds  which  aro 
oshansted  by  constant  fishing.  The  anticipations  of  the  department 
were  realized,  and  the  result  obtained  will  probably  afford  useful  in- 
struction to  the  fishermen,  and  also  to  many  persons  who  naturally  do 
not  now  dare  to  invest  their  capital  in  fishing  operations  in  associating 
themselves  with  experienced  and  courageous  seamen.  Thus,  the  model 
vessel  Amphitrite,  of  Croisic,  the  purchase  price  of  which  was  about 
12,000  fr.  ($2,400),  gained  during  the  year  1876,  deducting  all  expenses, 
the  sum  of  5,347  fr.  90  centimes  ($1,069.58),  or  nearly  50  per  cent,  on  the 
capital  invested,  which  was  of  course  highly  profitable.  Another  model 
vessel — that  of  Etel  (district  of  Auray) — which  has  not  yet  been  engaged 
for  a  full  year,  shows  also  excellent  results,  without,  however,  having 
reached  the  figures  realized  by  the  Amphitrite. 
Steam  iishiiig-  At  Rochelle  and  at  Teste,  the  steam  vessels  successfully  continued 
▼easels.  their  operatitons  in  fishing  with  drag-nets.    In  the  former  of  the  abovs- 

mentioned  ports,  the  year  1876  saw  the  number  of  vessels  increased  bj 
one,  which  makes  the  number  employed  there  five.  At  Teste,  the  im- 
provement shown  in  the  yield  is  due  in  a  great  measui-o  to  the  steam 
vessels  whicli,  by  the  rapidity  and  safety  of  their  navigation,  offer  sach 
advantages,  that  the  time  can  be  foreseen  when  the  drag-net  fishery  on 
the  coasts  in  this  district  will  be  no  longer  carried  on,  save  with  the  aid 
of  these  vess«)ls. 

liadraqucs.  Four  madraques  (large  tunny-nets),  recently  manufactured,  were 

cast  into  the  sea  in  1876  off  the  shore  of  the  subarrondissement  of  Tou- 
lon, namely,  the  madragucs  of  Brusq  and  of  Grand  Rouveaa  (district  of 
the  Seyne),  that  of  Gicns  (subdistrict  of  Hyferes),  and  finally  that  of  the 
Cauoubiers  (district  of  Saint-Tropez).  These  fisheries  yielded  55,538 
kilos  ( 121,173  lbs, )  of  fish  of  various  kinds,  principally  tunny,  represent- 
ing a  money  value  of  65, 180  fr.  ($1.3,036).  They  employed  men,  engaged 
by  the  mouth  at  fixed  wages.  The  master-in-chief  received  from  100  to 
125  fr.  ($20  to  $25),  the  master  of  each  vessel  80  fr.  ($16),  the  seamen 
from  55  to  70  fr.  ($11  to  $14),  and  the  cabin-boy  45  fr.  ($9).    The  price 

Taniiy.  of  the  tunuy  varied,  before  the  establishmenir  of  the  msidragne  on  the 

shore  of  the  department  of  Var,  between  2  fr.  50  centimes  (50  cents)  and 
4  fr.  (80  cents)  per  kilo  (2.20  lbs).  In  1876  the  maximum  price  was  1  fr. 
70  centimes  (34  cents)  per  kilo  at  Toulon,  and  1  fr.  40  centimes  (28 
cents)  in  the  neighborhood  of  the  market.  The  minimum  price  was  1 
fr.  (20  cents)  per  kilo.  So  remarkable  a  fall  in  the  price  of  so  useful  an 
article  of  food  could  not  but  exert  a  happy  influence  upon  the  welfare 
of  the  people  living  near  the  sea.  Thus,  the  custom  of  pickling  the 
tunny,  which  for  more  than  thirty  years  had  been  abandoned  in  their 
families,  on  account  of  the  scarcity  of  this  fish,  is  again  come  into  use. 
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The  madragues  used  in  1876  at  Cette,  at  Martigues,  and  at  Marseilles  .  JVeneA  man. 
took  170,855  kUos  (375,881  lbs.)  of  fish,  which  sold  for  231,502  fr.  JiJ2»^*"^  ***" 
(146,300.40). 

Finally,  the  season  of  1876  was  finished  nnder  conditions  as  satisfac-    Madiaqaeg. 
toiy  as  posssible.    From  most  of  the  maritime  districts  it  is  reported 
that  the  condition  of  the  fishermen  is  visibly  improved,  owing  to  the 
good  yield  of  the  fisheries. 

The  statistics  of  the  maritime  fisheries,  as  well  as  of  the  river  fish- 
eries which  precede  them,  ore  published  annually. 

I  have  the  honor  to  beg  the  minister  to  be  pleased  t5  order  that  the    M.  DeBon. 
statistics  and  the  report  which  I  now  submit  be  published  likewise. 
(Signed)  De  BON, 

Commufsary-General  and  Director  of  the  Departmental  Service, 


Approved. 
(Signed) 


GICQUEL  DE8  TOUCHES, 
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Plate  I. — Sftyrea  vase,  awarded  to  '^machines  of  exceptiOT  al  merit,"  at  the  field  trials  of 

agricultural  implements  IYonHtpiee4. 

Plate  II. — Map — Field  of  Petit-Bourg;    txials  of  plovrs,  steam-plows,  ditching-ma- 
chines, etc 16* 

Plate  in.— Map— Field  of  Marmont ;  trials  of  reapers,  mowers,  etc 120' 

Figure   1. — French  wooden  mold-board  plow 20 

Figure  2. — Charrue  ^  chaino.    P.  Dnrand,  Monterau,  France 20* 

Figure  3.— Plow  mounted  with  avant-train.    Meixmoron  de  Dombasle,  Nancy,  France        20* 

Figure  4.— Brabant  simple.    P.  Dnruid,  Monterau,  France 21* 

Figure  5.— Brabant  plow-body,  view  on  mold-board  side 21* 

Figure   6. — Brabant  plow-body,  view  on  land  side 21* 

Figure  7.— Bi*abant  plow,  view  of  separate  pieces  of  body 22 

Figure  8.— Brabant  plow,  view  under  the  body  22* 

Figure  9.— One-wheeled  plow.    E.  Bodbi,  Rennes,  France , 22* 

Figure  10.— Large  two- wheeled  plow,  with  Jointer.    The  same 23* 

Figure  1 1.— Tiv  o- wheeled  plow.    Lowcook  &  Barr,  Shrewsbury,  England 23* 

Figure  12. — "Bridle"  pattern  wheel  plow.    Richard  Hoinaby  &.  Sons,  Grantham,  Eng- 
land   24* 

Figure  13.— Re volving  mold-board  plow.    Corbet  &  Peele,  Shrewsbury,  England 24* 

Figure  14.— Michigan  rod-beam  plow.    Gale  Manufacturing  Company,  Albion,  Mich.. 

Figure  15.— Movable-point  plow.    C.  Guillaux,  Segr6,  France 25* 

Figure  16.— Single  plow.    Meixmoron  de  Dombasle,  Nancy,  France 26* 

Figurel?. — Iron-beam  plow.    Deero  &  Co.,  Molino,  111 26* 

Figure  18.  — Center-levei*  plow.    A.  Speer  &  Sons,  Pittsburgh,  Pa 27* 

Figure  IB. — Reese  combination  plow.    A.  B.  Farquhar,  York,  Pa 28* 

Figure  20. —French  tourne-oreiUe.    Ddahaie-Tailleur  &  Bajao,  Lianoouit,  F^nmoe 28* 

Figure  21  .—French  toume-orcille,  shifting  socket-piece  and  mold-board 29* 

Figure  22. — Toume-oreille.    Meixmoron  de  Dombasle,  Nancy,  France 29* 

Figure  23. — Turning  mold-board  plow.    Bruel  Frdres,  Moulins,  France 30* 

Figure  24.— Hillside  plow.    A.  Specr  &,  Sons,  Pittsburgh,  Pa 30* 

Figure  25 — ^Brabant  double  plow.    C.  Guillaux,  S^gro,  France 31* 

Figure  26.— Brabant  double  plow,  with  skim-colter.    Delahaie-Tailleur  &  Bi^jao,  Lian,- 

courl,  Franco 31* 

Figure  27.— Brabant  double  plow,  with  subsoil  talons.    The  same 32* 

Figure  28. — Brabant  double  plow,  with  skim-shares.    The  same 32* 

Figure  29.— Skim-shares 33* 

Figure  80. — ^Subsoil-plow.    J.  M.  Gamier,  Redon,  France  ..  34* 

Figure  31.— Brabant  subsoil-plow 84* 

Figure  82.— Subsoil-plow.    E.  Bodln,  Rennes,  France 35* 

Figure  33.— Subsoil-plow.    C.  Guilleux,  Segr6,  Franco  85* 

Figure  34.— Sayn's  scarifier.    C.  L.  Bourdin,  Paris,  Franco 86* 

Figure  35. — Mole  plow.    Meixmoron  de  Dombasle,  Nancy,  France 36* 

Figure  36. — Mole-plow.    Delahaie-Tailleur  &  B^jao,  Liancourt,  France 37* 

Figure  87.— Draining  plow.    Meixmoron  de  Dombasle,  Nancy,  France 37* 

Figure  38.— Trenching  plow.    Billot Vf* 

Figure  30.— Ridging  plow.    C.  Guilleux,  Segr6,  France 88* 
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Pigare  40.--RidgiDg  plow.    E.  Bodln,  Bonnes,  Fiance 38* 

Figure  41.— Clearing  plow.    Dolabaie-Taillenr  Sc  Biv)a(\  LiBncoort,  France 39* 

Figure  42.— Gilpin's  sulky  plow.    Deere  &  Co.,  Moline.  Ill 40* 

Figure  43.— Bisoc.    Meixmoron  do  Dombasle,  Nancy,  France 41* 

Figure 44.— Gang-plow.    Deere  &Co.,  Moline,Ill 43* 

Figure  45. — Cisoc.    E.  Bodin,  Bennes,  France 44* 

Figure  40.— Bisoo.    Delahalc-TaiUeur  &  Bi^ao,  Liancourt,  Franco 45* 

Figuro  47.— Double-furrow  plow.    Bansomes,  Sims,  &  Head,  Ipswicb,  England 45* 

Figure 48.— Ditto.    Tbesame 46* 

Figuro  49.— Oisoo  double.    Dolabaie-Tailleur  &,  B%jac,  Liancourt,  Franco 46* 

FiguroSO. — Cbarruo & trois soos.    Tbesame 47* 

Figure  51.— Tbrec-funow  plow  (position  at  worlc).    Bansomes,  Sims,  &  Head,  Ipswicb, 

EngLind 47 

Figure  62.— Ditto  (position  out  of  tbe  ground).    Tbesame 48* 

Figure  53.— Leveling  implement,  witb  5  plows.    Delalialo-Tailleur  Sc  Bajac,  Liancourt, 

France 48* 

Figun)  54.— Potato-digger  (simple  effet) 49* 

Figure  55.— Potato-digger  (double  effet) 50* 

Figure  56.— Potato-digger.    Penney  &  Co.,  Lincoln,  England 50* 

Figure  57.— Potato-digger.    A.  Speer  &.  Sons,  Pittsburgb,  Pa 51* 

Figure  68.— Beet-puUer 51* 

Figure  59.— Beet  puller.    Delabaie-Tailluer  &  Bajac,  Liancourt,  Franco 51* 

Figure  60.— 1.  Fork  of  beet-puller.    2.  Sbare  of  potato^iigger 52* 

Figure  Ol.-^Beet-root  puller.    Dclahaio-Tailleur  Sc  B.'vJoc,  Liancourt,  France 52* 

Figure  62. — ^Beet-root  digger.    Tbe  samo 52* 

Figure  63.— Double-engine  steam-plowing  tackle.    Jobn  Fowler  &  Co. ,  Leeds,  England .  65* 

Figure  G4.— Steam-plowing  engine.    Tbesame 66* 

Figure  65. — Bope-porter.    Tbe  same 67* 

Figure  60. — Locomotive  for  the  double-engine  system.    Aveling  &  Porter,  Bocbester, 

England 

Figuro  67. — Farmer's  engine  for  all  purposes.    James  Sc  Frederick  Howard,  Bedford, 

England 68* 

Figure  68. — Single-engine  and  beadlandancbor  plan  of  installation 70* 

Figuro  69.— ^Engine  witb  two  winding-drums.    Jobn  Fowler  &  Co.,  Leeds,  England 70* 

Figure  70. — Movable  beadland  ancbor.    Tbo  same           71* 

Figure  71. — ^Agricultural  locomotive.    Aveling  &  Porter,  Bocbest«r,  England 72* 

Figure  72. — Boundabont  plan  of  installation  73* 

Figure  73. — ^Windlass  for  tbe  roundabout  system.    Jobn  Fowler  &  Co ,  Leeds,  Eng- 
land   74* 

Figure  74. — Ancbor  for  tbe  roundabout  system.    Tbesame 74 

Figure  75.— Portable  engine  and  rear  windlass  for  tbo  roundabout  system.    J.  &  F. 

Howard,  Bedford,  England 75* 

Figure  70.— Boundabout  system,  witb  dctocbcd  windlass.    Barford  Sc  Perkins,  Peter- 

borougb,  England 76* 

Figure  77. — Boundabout  system,  en;*ine,  and  windlass  combined.    Tbe  same 77* 

Figure  78. — Self-acting  and  self-moving  ancbor.    Tbo  same 77* 

Figure  79. — Howard's  roundabout  tackle.     B.  Bodin,  Bennes,  France 78* 

Figure  80.— Engine  and  windlass  for  tbe  roundabout  system.    A.  Dcbaius,  Saint-Bemy, 

l^rance 79* 

Figure  81. — Installation  of  tbo  roundabout  system  of  A.  Dobains,  Saint-Bcmy,  France.  80* 

Figuro  82.— Six-furrow  balance-plow.    Jobn  Fowler  &  Co. ,  Leeds,  England 81* 

Figure  83. — Tbree-furrow  balance-plow.    Barford  &  Perkins,  Peterborougb,  England..  82* 

Figure  84. — Plow  and  subsoiler.    J.  &,  F.  Howard.  Bedford,  England 83* 

Figure  85.— Steam-grubber.    Jobn  Fowler  &  Co.,  Leeds,  England 83* 

Figure  86. — Double-action  steom-cultivatnr.    J.  &  F.  Howard,  Bedford,  England 84^ 

Figure  87.— Turning  cultivator.    John  Fowler  &  Co.,  Leeds,  England 84* 

Figure  88.— Turning  harrow.    Tbesame 86 

Figure  80. — Steam-harrow.    Tbo  samo    86* 

Figure  00. — Combined  barrow  and  seeder.    Tbe  same 87* 

Figi:re 01.— Steam-roller.    Tbesame 87* 

Figure  02.— Disking  machine.    Tbe  samo 88* 

Figure 08.— Draining-plow.    Tbesame 88* 

Figaro  91.— Beclaraation  plow.    The  samo 89* 


* 
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AGRICULTURAL  IMPLEMENTS— Continued.                                        * 
illustrations  to  the  report- 
Figure  05.— Frouch  horse-hoe.    Delahaic-Tailleur  &  Bfyac,  Lianoourt.  France 90* 

Figure  96. — French  horse-hoe.    Meixmoron  de  Dombasle,  Nancy,  France 91* 

Figure  97.— Extirpateur.    E.  Bodln,  Rennes,  France 91* 

Figure  98.- English  lever>cuItiyator.    Corbett  &  Pealo,  Shrewsbury,  England 92* 

Figure  9g.—Scarifler.    B.  Breloux,  Nevers,  France 92* 

Figure  100.— "Peerless"  cultivator.    Deere  &  Co.,  Moline,  HI 98* 

Figure  101.— Five-tine  horse-hoe  and  grubber.    Corbett  &  Peele,  Shrewsbury,  England .  93* 

Figure  102.  —Flexible  harrow,    fi.  Pusenat,  Bourbon-Lancy,  France  95* 

Figure  103.— Harrow  with  handles.    Picksloy,  Sims,  &,  Co.,  Leigh,  England 96* 

Figure  104.— Harrow  with  handles,  tine,  and  ftaxne.    The  same r..  96* 

Figure  105.— Chain  harrow.    Thesamo 97* 

Figure  lOG.— Flexible  chain-harrow.    J.  &.  F.  Howard,  Bedford,  England 98* 

Figure  107.  •>  Clod-crusher.    Lowcock  Sc  Barr,  Shrewsbury,  England 99* 

Figure  108. — '  *  Excelsior  "  clod-crusher.    Picksley,  Sims,  &  Co. ,  Leigh,  England 100* 

Figure  109.— Crosskill  clod-crusher,    ^fimile  Puzenat,  Bourbon-Lancy,  France 100* 

Figure  110. — Cldd-crusher  and  compressor.    Demnrly  F&ro  &  Fils  Sc  Fouquart,  Oiigny- 

Saint-Benolte,  France 101* 

Figure  111.— French  grain-drill.    T.  Gautreau,  Dourdan,  France 103* 

Figure  112.— Grain-drill.    James  Smyth  ^  Sons,  Peasenhall,  England 104* 

Figure  118.— Kuhn's  grain-drill.     Farmer's  Friend  Manufacturing  Company,  Daytou, 

Ohio 105* 

Figure  114.— Kuhn's  grain-driU.    Force-foed.    The  same  106* 

Figure  115. — Shiftable  feed-movement  of  groin-driU.    T.  Gautre<\u,  Dourdui,  Franco . .  107* 

Figure  116.— American  change- wheel  arrangement 108* 

Figure  117. — ^Telescopic  seed-tube.    J.  Smyth  &  Sons,  Peasenhall,  England  .....  108* 

Figure  118.— Turnip  and  beet  seed  drill.    Corbett  &  Pcele,  Shrewsbury,  England    109* 

Figure  1 1 9.— Grain  and  seed  drill.    C.  Gullleux,  Segr6,  Franco ...  110* 

Figure  120. — Broadcast  seeder.    J.  Smyth  &  Sons,  Peasenhall,  England  Ill* 

Figure  121. — Seed  sower.    Rasmussen,  Stubbekjobing,  Denmark Ill* 

Figurel22. — Seed  sower  on  eross-axlo.    Thesame  112* 

Figure  123.^Broadcast  seeding  barrow.    Hunt  &  TaweU,  Halstead,  England 112* 

Figure  124.— French  broadcasting  plate   3 13* 

Figure  125.— Broadcast  seeder.    J.  PemoUet,  Paris,  Fnmce 113* 

Figure  126.— Broadcast  seeder  ^  use.    The  same 113* 

Figure  127.— Combined  drill  and  fertilizer.    Farmer's  Friend  Manufacturing  Company, 

Dayton,  Ohio 114* 

Figure  128. — ^FertiUzer-sower.    L.  P.  Josse,  Ormesson,  France 115* 

Figure  129. — Combined  beet-8ee<l  and  fertilizer  drill.    James  Smyth  &  Sons,  Peasenhall, 

England 115* 

Figure  130.— Beet-seed  planter.    The  same 116* 

Figure  131.— Cup-feed 117* 

Figure  1 32.— Brush-wheel  feed 117* 

Figure  133.— Proven9al  plow-drill.    L.  Afagnnn,  Aix-en-Provence,  France  1 17* 

Figure  134. — ^Rayonneur  or  marker.    E.  Bodln,  Rcnneii,  Franco 118* 

Figure  13.5.— Seed  planter 118* 

Figure  136.— Seed  planter 119* 

Figure  137.— Hand  seed  drill 119* 

Figure  138.— Binding  reaper,  rear  view.    C.  H.  McCormick,  Chicago.  Ill 124* 

Figure  139.— Binding  reaper,  front  view.    Thesame 126* 

Figure  140.— Binding  reaper.    Walter  A.  Wood,  Hoosick  Falls,  N.  Y 130* 

Figure  141.— Binding  reaper.    D.  M.  Osborne  Sc  Co.,  Canton,  Ohio 132* 

Figure  142. — String-binding  reaper.    Johnston  Harvester  Company,  Brockport,  N.  Y . . .  136* 

Figure  143.— Binding-stick 138- 

Figure  144. — Lapparen t  's  automatic  tie 1 30* 

Figure  145.— Single-wheel  sweep-rake  reaper.    Johnston  Harvester  Company,  Brock- 

port,N.Y 142* 

Figure  146. — ^Whitcley's  "Champion  "  sweep-rake  single- wheel  reaper.   "Warder,  Mitch- 
ell, &  Co.,  Springfield,  Ohio 145* 

Figure  147.— "Progress"  self-raker.    R.  Homsby  &  Sons,  Grantham,  England *..  145* 

Figure  148. — Sweep-rake,  single- wheel  reaper.    J.  Sc  F.  Howard,  Bedford,  England 146* 

Figure  149.— Dropper.    J.  Cumming,  Orleans,  France  .'. 147* 

Figure  150.— Single-horse  reaper.    Walter  A.  Wood,  Hoosick  Falls,  N.  Y 149* 
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Fignre  151.— Whiteley'a  "New  Champion"  mower.    Warder,  Mitchell,  &  Co.,  Spring- 

field,  Ohio 150* 

Figure  152.— Whiteley'a  "New  Champion  "  mower,  working  movement 151* 

Figure  153.— Whiteley's  "New  Champion "  mower,  oacillating  cog-gear 162* 

(]?*ignre  154.— One-horae  mower.    Walter  A.  Wood,  Hooaick  Falls,  N.  Y 152* 

Figure  155.—"]^ew  Buckeye"  mower.    Aultman  &  Co.,  Canton,  Ohio 153* 

1                          Figure  156.— "Eagle "mower.    Wm.  Anson  Wood,  Albany,  N.  F 153" 

Figure  157.— "Paragon"  mower.    R.  Homsby  &,  Sons,  Grantham,  England 154* 

Figure  158. — "La  Fran9aise"  mower.    J. Camming,  Orleans, France 155* 

Figure  159.— Steam  reaper.    Avcling  St  Porter,  Rochester,  England 158* 

Figure  160.— Horse-rake.    C.  GuiUeux,  SegT6,  Franco 160* 

Figure  161.— Riding  horse-rake.    LhuiUier,  D^on,  France 161* 

Figure  162.— Self-dumping  riding  horse-rake.    J.  &  F.  Howard,  Bedford,  England 161* 

Figure  163.— Self-dumping  riding  horse-rake.    System  of  a^justbig  teeth.    The  same..  162* 

Figure  164.— Walking  hay-rake.    The  same 163* 

Figure  165.— Turning  rake.    Riehes  &  Watts,  Norwich,  England 163* 

Figure  166.— Reversible  horse-rake 104* 

Figure  167.— HoUingsworth  horse-rake.    John  Dodd,  Dayton,  Ohio 165* 

Figure  168.— Double-acting  hay-tedder.    C.  GuiUeux,  Segr6,  Franco 166* 

Figure  160.— Hay-tedder.    J.  &  F.  Howard,  Bedford,  England 166* 

Figure  170. — One-horse  overhead  horse*power.    T.  Gautreau,  Dourdan,  France 167* 

Figure  171. — ^Vertical  horse-power  with  overhead-rod.    The  same 168* 

Figure  172.— Overhead  columnar  horse-power  with  band- wheel.    The  same 168* 

Figure  173.— Horse-power  with  ground-rod.    The  same ie&* 

Fignre  174.— Hand-thrashing  machine.    Texier  &  Fils,  Vitr6,  Franco 172* 

Figure  17.'>.— One  horse-power  thrasher.    T.  Gautreau,  Dourdan,  Franco 172* 

Figure  176.^Portable  thrasher  and  mounted  horse-power.    The  same 174* 

Fignre  177. — First-class  thrasher.    Ruston,  Proctor,  &  Co.,  Lincoln,  England 175* 

Figure  178.— ObUque-slotted  beater  for  thrashers.    G6rard  &  Fils,  Vierson,  Franco 176* 

Figure  170.— Band-cutting  and  self-feeding  apparatus.    Marshall,  Sons,  &  Co.,  Gains- 
borough, England 176* 

Fignre  180.— Automatic  feeder.    Ru&ton,  Proctor,  &,  Co.,  Lincoln,  England 177* 

Figure  181.— Plan  of  safety-feeder.    Tho  somo 178* 

Figure  182.— Straw-stacker,  rigged  for  use.    Marshall,  Sons,  &  Co.,  Gainsborough,  Eng- 
land   179* 

Figure  183.— Straw-stacker,  folded.    The  same. 179* 

Fignre  184. — Complete  English  thrashing  apparatus 180* 

Figure  185 — Section  of  straw-burning  engine  furnace.    Ransomes,  Sims,  &.  Head,  Ipst 

wich,  England 181* 

Figure  180.— Straw- burning  engine.    The  samo .'. 181* 

Figure  187. — Straw-bnmingportablo  engine.    Ruston,  Proctor,  &  Co.,  Lincoln,  England .  182* 

Fignre  188. — HuUer  for  clover,  lacem,  etc.    Brouhot  &  Co.,  Vierzon,  France 183* 

Figure  189  —Aspirating  winnower.    A.  Girardin,  ^tampes.  Franco 187* 

Fignre  190. — Grain-cleaner  and  separator.    Roiert  Boby,  Bury  Saint  Edmunds,  England  188* 
Figure  191. — Acyustable  rotary  screen,  with  stono  separator.    Penney  &  Co.,  Lincoln, 

England 189* 

Figure  192.— Adjustable  rotary  screen,  with  stono  separator,  dismounted,  rcssorts  cxt6- 

rienrs.    The  same 190* 

Fignre  193. — Aiynstable  rotary  screen,  with  stone  separator,  dismounted,  ressorts  int6- 

rieurs.    Thesame 190* 

Figure  194.— Riddle  sorter.    J.  Pemollet,  Paris,  Fiance 191* 

Figure  195.— Grain  sorter.    J.  Marot,  Aln6,  Niort,  France 193* 

Figure  196.— Grain-sorter,  dented  plate.    Thesame 194* 

Figure  197. — Grain-sorter,  dented  and  perforated  plate.    The  same ]  95* 

Figure  198. — Barley-sorter  for  breweries.    The  same 195* 

Figure  199. — Slfting-sorting-separator.    L.  E.  Caramga-Maug6,  Paris,  Franco 196* 

Figure  200.— Stone-cleaner,  Hignette,  Paris,  France 198* 

Figure  201. — Aspirating  stone-cleaner.    The  same 199* 

Figure  202.— Straw-cutter.    Richmond  &.  Chandler,  Salford,  England 200* 

Figure  203.— Grain-flattener.    E.  Bodin,  Rennes,  France 203* 

Fignre  204.— Grain-crusher,  Richmond  Sc  Chandler,  Salford,  England 204* 

Figure  205.— Biddell's  oats  and  beans  kibbler.    Maldon  Iron  Works,  Maldon,  England  .  204* 
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Figure  206.-— Oil-cako  breaker.    Corbett  &  Peele,  Shrewsbury,  England 205" 

Figure  207.— Root-washer.    £.  Bodin,  Bennes,  France 206* 

Figure  COS.— Eoot-washer.    J.  FemoUet,  Paria,  France 206* 

Figure  209.— Potato-assorter.    Penney  &,  Co.,  Lincoln,  England 207* 

Figure210.—Root-cuiter,E.  Bodin,  Rennea.  France.   208» 

Figure  21 1  .—Root-cutter.    Hunt  &  Tawell,  Halstead,  England 209* 

Figure  212.— Root-cutter,  toothed  knife.    The  same 209* 

Figure  21 3.— Bouble-nctiug  root-cutter.    Picksley,  Sims,  &  Co.,  Leigh,  England 210* 

Figure  214.— Root  shredder.    Maldon  Iron  Works,  MaUlon,  England 210" 

Figure 215.— Root-cutter.    Pinel, Thilen-Vczin, France 211* 

Figure  210.— Root-cutter,  frusto-conical  cutter.    The  same    211* 

Figure  2 17. — ^Portable  cooking  apparatus.    L.  Beaumc,  Boulogne,  France 212- 

Figure  218.— A gricultnral  caldron.    A.  Fouche,  Paris,  Franco 213* 

Figure  219.— Agricultural  boiler.    Bodin,  Rosi^ros,  France 213* 

Figure  220.— Steam -cooking  apparatus.    Richmond  &  Chandler,  Salford,  England 214' 

Figure  221.— Vineyanl  plow.    Morean-Chaumior,  Tours,  Franco 216* 

Figure  222.— D6chausscuse.    Renault-Gonin,  Saintc-  .Maure,  Franco 216* 

Figure  223.— Rechausseuse.    The  same 217* 

Figure  224.— Plow  for  h ill v  ground.    Moreau-Chaumicr,  Tours,  Franco 217* 

Figure  225.— Vineyard  plow.    Renault-Gouin ,  Salnte-Maurc,  France 217* 

Figure  226.— -Double  mold-bo9rd  3>low.    Morean-Chaumier,  Tours,  Franco 2IS* 

Figure  227.— Oang-plow  for  Tineyanls.    Renaul t-Gouln,  Saintc-Manro,  France 218* 

Figure  228.— Vineyard  plow  of  Burgundy.    The  same 210* 

Figure  229.— Vineyard  horse-koe.    Souchn-Pinct,  Langeais,  France :il9* 

Figure  230. — Vineyard  harrow.    The  same 219* 

Figure  231.— Scraper  and  rake.    Renault-Goufn,  Sainte-Maure,  France 220* 

Figure  232. — Machine  for  crushing  and  stalking  grapes,  longitudinal  vertical  section, 

P.  M.  J.  Chavanetto,  Fontcnay-nux-Roscs,  France 221* 

Figure  233.— Machine  for  crushing  and  stalking  grapos,  transverse  section.    The  same .  222* 

Figure  234. — Grape-crusher.    Moixmoron  do  Dombaslo.  2Cancy,  France 113* 

Figure  235.— Grape-mill.    E.  Mabillo  FrAree,  Amboiso.  Franco     223* 

Figure  23G.— Cider  or  oil  press.    The  samo 225* 

Figure  237. — Constant  movement  for  agricultural  presses.    E.  Bodin,  Rcnnes,  Franco. .  226* 

Figure  238. — Three-speed  mechanism  of  apple-press.    F.  Marmonier,  Fils,  Lyons,  France  227* 

Figure  230. — ^Lcver  differential  press.    Thosamo 22T* 

Figure  240.— Wine  and  cider  press.    H.  David,  Orleans,  France 228* 

Figure  241. — Hydraulio  press.    Mannequin,  Troyes,  Franco 229* 

Figure  242.— Hydraulic  oil-press.    Thesame  229* 

Figure  243.— Combined  screw  and  hydraulic  press.    Cassan,  Fils,  Jallieo,  France 230* 

Figure  244.— Wine  and  cider  press.    Quillet,  Paris,  France  . .  -  .• 231* 

Figure  245.^Wino  and  cider  hand-press.    The  same C32* 

Figure  240.— Toggle-press.    Samain,  Blols,  Franco  232* 

Figure  247.— Toggle-press,  caisson,  tampon,  and  barrel.    The  samo 2S3* 

Figure  248. — Trussing-press.    J.  Guilhem,  Toulouse,  Franco 23C* 

Figure 249.— Tmsslng-press.    Thesamo 237* 

Figure  250.— Forage-press.    P.  Guitton,  Corbeil,  Franco 23S* 

Figure  251.— Ration-press.    Thesamo 338* 

Figure  252.  —Hedge-cutter.    R.  Homsby  &  Sons,  Grantham,  England 239* 

Figure  253.— Harvesting  by  the  electric  light,  France 241* 

Figure  254.— Plan  of  twin  silos.    Angusto  GofTart,  Burtin,  France 247* 

Figure  255.— View  of  silos.    The  samo 24S* 

Figure  25G.— Emptying  a  silo  by  vertical  slicing -5C 

Agricultural  Society  of  Franco  awarded  prizes  for  live  stock  shown  at  the  Exposition 305 

for  best  beef-producing  cattle 3W 

draft-cattlo : 317 

mUkln  g-cattle 313 

mutton  sheep,  native-bred 320 

foreign 321 

swine i 338 
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[Son.--Maehinerif,  implenunU,  etc.,  uted  in  cigricuUure  an  indexed  under  Machinery:  agri- 

cnltoral. 
Agricultural  methodc^  produete,  etc.,  and  live  etock  are  indexed  in  detaU  under  the  titlet  qf  the 

eouMtriet  eoneidered,  viz : 

Arabift,  Germany  (with  Boamania, 

Argentino  Republic,  Individnal  atates),  Itnsaia  (with  Finland), 

An8tria-Hangar3-  (with  Great  Britain  (with  Sorvia, 

'   provinces),  colonies),  Spain, 

Barbary,  Greece,  Sweden, 

Belgium,  Italy,  Switzerland, 

China,  Netherlands,  Syria, 

Denmark,  Norway,  Turkey. 

Egypt,  Persia,  United  States  (with 

France  (with  Algeria),  Portugal,  individual  States). 

See,  alto,  Education:  Fuel:  Horticulture:  Operatives.] 

classifications  of  exhibits  (Group  Y,  ciasscs  G9,73) 258 

Rrpobt  ox  "Agriculture,"  by  Jonx  J.  Woodmak 257-299 

"  Live  Stock,"  by  Samuel  Dtsaht 301-341 

inadequate  provision  for,  in  the  Exposition 120,259 

exhibit  by  the  United  States  inadequate 259,260,305,325 

statistical  tables- 
production  of  cereals  in  European  countries 290,299 

United  States 290 

per  acre,  in  European  countries 297 

.     per  inhabitant,  in  European  countries 297 

United  States 297 

manure  by  domestic  animals 209 

number  of  domestic  animals  in  European  countries 304 

UnitedStates 304 

systems  of  cultivation— 

ensilage  of  maize  and  grut'U  fodder 243-254 

rotation  of  crops 268,269-271,274,270.277,285,288,280 

steam-cultivatlon  (Me,  aiso,  Machinery :  agricultural) 33, 53-02, 69 

use  of  fertaizera 114,115,239,268,269,270,271,279,305,313 

ammonia,  sulphate 115 

compost 268,260 

guano 268,260 

marl 115,270,271 

phosphates 246,268,269 

soda,nitrate 115 

stable  manure 115,239,253,268,269 

production  per  animal 246,268,269 

products— [Note.— iSueA  of  (Jieee  products  as  are  prefixed  by  an  cuterieh  (*)  arc  further  in- 
dexed under  Horticulture :  products] — 

*  apples  (see  fruits), 
barley  {eec  cereals). 

*  beans  (eee  leguminous  plants). 

*  beets  (tee  roots), 
buckwheat  {tee  cereals). 

*  cabbage  (tee  esculent  vegetables), 
camelinc  (tee  oleaginous  plants). 

*  carrots  (eee  roots). 

*  cauliflower  (tee  esculent  vegetables). 

cereals 139,261-263,206,271,274.296,297,298,290 

separated  fh>m  one  another  in  rotation  of  crops 269 

barley 196, 262, 268, 270, 274, 270, 277, 278, 279, 280, 281 ,  282, 285, 286, 287, 288, 289, 290, 291, 

202, 293, 296, 297, 298, 299 

buckwheat 268,275,278,279,282,286,287,288,269,290,296,297,298,299 

com  (maize) 44, 61, 64, 93, 115, 246, 247, 260, 263, 266, 275, 276, 278, 280, 281, 282, 286, 287, 288, 

289, 290, 291, 292, 293, 296. 297, 298, 290 

grown  as  feed  for  stock 03.201,205,243-254,263 

millet 963,275,278,280,282,286,287,288,289,290,291,296,207 

oats 115. 185, 196^  262, 266, 270, 274, 27S,  276, 277, 278, 279, 280, 281, 282, 285, 287, 288, 289, 290, 

291,802,296,297,296,999 
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cereals- 
rice 280,289 

rye. . .  .106»  252, 282, 274, 276, 277, 278, 279, 280. 281, 282,  S86, 288, 287, 288, 289. 290, 291, 293, 296, 297, 

298,290 

wheat 115, 196, 259, 261, 262, 271, 272, 274, 276, 277, 278, 279, 280, 281, 282, 285. 288, 287, 288. 289, 

290,291,292,293.296.297,296.299 

cheetnnts 264 

♦chicory 288 

coflfee 280,291.296 

colza  {tee  oleaginous  plants) . 

*com  (see  cereals). 

esonlent  ye^etables 280,282,288 

'cabbage 273 

*caaliflower 273 

Icale 273 

flax  («M  textiles). 

♦fruits- 
dried,  canned,  etc  {»ee  mannfootaros,  btUno) . 

♦apples 225^228,237 

♦grapes 216,221,251,266,275.276,278,286)288 

grasses 89,264,266.270.271.274,278,279,285.291,292,293 

hemp  («ee  oleaginons  plants ;  also,  textiles). 

honey 279.280 

hops 264.273,275,276.288 

kale  (see  esculent  Tegetables). 

leguminous  plants — 

♦beans 264.288,289,270,271,273,274.275.277,278,279,282.288 

as  feed  for  stock 264.286 

lentUs 280,281,282 

♦peaso 263,268,273,275.277,278,282 

as  feed  for  stock 263,273 

vino,  for  fodder 268,278 

linseed  (see  oleaginous  plants). 

maize  (see  cereals :  com). 

mangold-TVurzel  (see  roots). 

millet  (see  cereals). 

oats  (see  cereals). 

oleaginous  plants— 

camelino 264 

colza 264,289 

hemp 246^264,275,278 

linseed 264 

olives 264,275)276.270.280 

poppy 264 

rape 264^288 

olives  (see  oleaginous  plants). 

'onions  (see  roots).. 

♦pease  (tee  leguminous  plants). 

poppy  (tee  oleaginous  plants). 

♦  potatoe  s  (see  roots) . 

♦  radishes  (see  roots). 

rape  (tee  oleaginous  plants), 
rice  (tee  cereals), 
roots— 

*beets 88,89,48,50,61,63,61,115,247,264,276,282. 

for  sugar 49,50,51.247, 

feed  for  stock 248.247 

♦carrots 272,282 

feed  for  horses 272 

mangold-wurzel 272;  278 

feed  for  cattle 272, 278 

♦onions ..,......,...,..,.,-,...,«..  ......         273 

♦potatoes 115.264.268.270.275,270,277,278,270,280.281,282,283,288,290,291,292,298,299 
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^radlflhes 282 

♦turnips 272,270,282 

feed  for  stock 272,279 

rye  («m  cereals). 

sorgham — - 278 

susar-caoe 61,64,201,292 

tea 201 

textiles — 

flax ..264,260,275,278,279,288,2^2 

flax-seed  cake  fed  to  stock 205 

hemp 246,284,275,278 

tobacco 115,264,275,276,201,292 

*  turnips  (tee  roots), 
irheat  (Ms  cereals), 
mannfactnres— 

alcohol 49,61,288 

aiTowToot 280,287 

beet-root  sugar 49,51,268,275^283 

cassava 280 

cider 221,225,226,227 

flour 287 

fruits,  canned 286 

dried 279,291 

raisins 279 

macaitmi 270,280,287 

malt 188 

oil 280 

oUre 275,276,280,288 

for  preserving  flsh 424,432,438,440,478,470 

sugar 201,292,298 

tapioca 280,287 

vermicelli 270,280,287 

wax 280 

wine ........216,221,228,225,276,286 

live  stock- 
exhibition,  grounds  devoted  to  the  303,380,808 

ofcatUe 306-310 

dogs 328,329 

horses 330-340 

poultry 305,326,327 

rabbits 806,327 

sheep 305,819-825 

swine 805,325,826 

piixes  awarded 305 

for  cattle 300,310,813,317 

number  and  amount 310 

for  French  cattle 819 

foreign  cattVe 319 

horses 337 

amount 841 

sheep 820,821 

number  and  amount 325 

for  French  sheep ^ 825 

foreign  sheep 325 

swine 826 

selection  of  the  Jury 841 

principles  of  breeding  best  understood  in  England 340 

likely  to  be  improved  by  the  Exposition 841 

soiling  DsrttM  pasturing 230,805,813 

domestic  animals — 
asses  and  mules- 
number  in  Enroi»ean  countries 804 

TTnited  States 804 

36  P  E— VOL  6 
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A6RICULTn&E--Contdiiaed. 
live  stock— 

domestlG  niTiimftlfi 

nnrnber  in  Earopean  oonntries 804 

United  States 3M 

varieties  of— 

greatest  number  of,  ever  exhibited 818,319 

Aldemey  (Channel  Islands,  Great  Britain) 811,313,315 

Guernsey 311 

Jersey 311 

Angus  or  Aberdeen  (Scotland) 809,310 

Ayrshire  (Scotland) 284^810 

Bazadaise  (France) 318 

Breton  (Fiance) 815^816 

Channel  Island  (m«  Aldemey). 

Charolaise  (France) 318,817 

Danish 318,314 

Devon  (England) 806.318 

Dorham  or  short-horn  (England) 284»d0S-807,3U.315,316 

Flemish  (Netherhmds) 318 

Galloway  (Scothind) 300,810 

Garonnaise  (France) 318 

Guernsey  (sm  Aldemey). 

Hereford  (England) 307,308 

HoUandaise  or  Holstein  (Netherhinds) 284,811,812,313,315,340 

Italian 314 

Jersey  (Me  Aldemey). 

Kerry  (Ireland) 311 

Kyloe  or  West  Highland  (Scotland) 308 

Lhnousin  ( France) 317 

Long-horn  ( En  gland ) S08 

Normandy  ( France) 814, 315 

Parthenaise  (France) 818 

Salers  (France) 318 

Short-hpm  (tM  Durham). 

Suifolk  (England) 30O 

SusHcx  (England) 306 

Welsh 306 

West  Highland  (ite  Kyloe). 
working-cattle— 
cows- 
France 317 

Switzerland 812 

oxen — 

in  Algeria 58 

France 810,817 

Hungary 334 

Italy 314 

Sweden    284 

Switzerland 812 

dogs— 

exhibition  of 828^329 

less  appreciated  in  the  United  States  than  in  Europe 328 

varieties  of— 

bulldog 336 

hounds 329 

beagle 329 

deerhound,  Scotch 329 

greyhound 829 

Algerian 39 

mastifif S2B 

Newfoundland 33S 

poodle 39 

Saint  Bernard 828 
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AOSICULTUBE— Contbiiied.  Page, 
live  stock — 

domestio  anlmaliH- 
dogs- 
varieties  of— 

sbepberddogs 828^820 

Sootoh  coUle 829 

necessary  in  sheep-raising  in  Bnrope 328 

sporting  dogs 828,829 

pointers...! 329 

retrieTers 329 

setters 329 

spaniels 329 

terriers 328,829 

English 829 

Skye 829 


number  in  European  countries 304 

horses—  • 

number  in  European  countries 304 

United  States 804 

exhibition  of 330-340 

varieties  of— 

great  number  of^  exhibited 330 

Arab 277,330,833,334,338,339,840 

Barb 330,833 

Boulonnais,  draft  (France) 339 

Breton,  saddle  (France) 889 

Cleveland  bay  (England) 336 

Clydesdale, draft  (Scotland) 333^33(5,837 

Danish ^ 331,832 

English  race-horse 277,881,832,333,834,337,838,839 

Flemish,  coach  and  draft  (Netherlands)    33 1,335, 336, 340 

Jutland,  draft-horse  ( Denmark) 331, 332 

Limousin  (France) 339 

Lincolnshire  cart-horse  (England) 334,835,336,337 

Norman  (France) 337,338 

Orloff(Rus8ia) 332,833 

Percheron  (Normand}^  France) 338, 339 

Schleswig-Holstein  draft-horse 831 

"Suffolk  Punch"  (England) 335,836,337 

cavalry  horses- 
Denmark  331 

England 336 

France 338,339 

Hungary 833 

Buasia 332,333 

Sweden 284 

trotters- 
American.. 831,332 

Orloff(Bussia) 332,833 

poultry — 

exhibition  of 826,827 

chickens 327 

black  Cochin  827 

black  Spanish 327 

Brahma  Pootra 827 

buffCocbin • 327 

CrdvecoBur 827 

game 827 

gray  Dorking 827 

Houdin 327 

LaFldche 327 

white  Cochin *. 327 

ducks 327 

.     Aylesbury 327 

Labrador 327 

Bouen 827 
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AGBICULTUItE^-Continacd. 

live  stook— 

domestic  animalB— 

poultry — 

geese 327 

gray  Toalouse 827 

pigeons 827 

carrier 827 

tnrkeys 827 

rabbits- 
exhibition  of 327 

sheep — 

number  of,  in  European  countries 301 

UnitedStatee 3M 

exhibition  of 319-325 

Tarieties  of— 

nnmberof,  exhibited 319 

Algerine 323,324 

Art68ionne  (France) S2Q,823,S34 

Berrichone  (France) 323,324 

black-faced  (Scotland) 321,334 

Boulonnaise  (France) 334 

Bretonne  (France) 331 

Canohoise  (France) 323)334 

Champenoise  (France) 334 

Channois  (France) 319^334 

Cheviot  (SCothind) K4 

Comtoise  (France) 334 

Cotswold  (England)  822,323,3-:4 

Crevant  (France) 324 

Dartmoor  (England) 331 

Dishley,  or  Leicester  (England) 319,320,822,323,334 

Exmoor  (England) 324 

Flamande  (Franco  and  Netherlands) tX 

Hampshire  (England) 321,322 

Hollandaise  (Netherlands) 324 

Languedocienne  (France) 334 

Laoragnaise  (France) 323 

Leicester  ($ee  Dishley,  above). 

Lincoln  (England) 323,334 

Manchamp  ( France) 323 

Merino  (Spain) 319,820,323 

Mfitis-Merino  (France) 319, 320, 321, 3i3 

mountain  (France) 310,324 

(Wales  and  Scotland) 824 

New  Kent  (England) 320,323,324 

Normande  (France) : 320,323,324 

Oxfordshire  (England) 821,322 

Plcarde  (France) 820^324 

Poltevine  (France) 324 

Polder  (Netherlands) 324 

Boscommon  (Ireland) 324 

Savoyarde  (Italy) 324 

Shropshire  (England) 821,322,323 

Solognote  (France) 324 

Southdown  (England) 319,321,822,323 

Texel  (Netherlands) 324 

Welsh 321 

Wiltshire  (England) 322 

cared  for  by  dogs,  in  Europe 328 

swine — 

nnmberof,  in  European  countries i ^ 

United  States »4 

exhibiUonof 836^826 

varieties  of— 

Berkshire  (England) 835 
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A6BICITLTTJBB— Continued.  Pago. 

y  live-stook— 

doneetic  aaimBlA— 
svfino— 

varieties  of— 

Chinese 325 

Uncolnsbire  (England) 325 

Middlesex  (England) 325,820 

Neapolitan  (Italy) 325 

I  Koiman  (France) 325 

Umoosin  (Franco) 823,326 

Suffolk  (England) 325,326 

Soasez  (England) 325 

Yorkshire  (England) 325 

feedof— 

aitioles  of  Ibod— 

beet-root  residues  fh>m  sugar  mannfaoiure 275 

flaxseed  cake 205 

fodder— 

beet  leaTcs,  etc 247 

ooni(maixe) 201,205,263 

lentOs 282 

pea  vines 263,276 

lye 252 

grain,  etc.— 

barley 204,211 

beans 204,205,211.264 

com  (maize) W,  201, 204, 205, 211, 243-254, 263 

cotton-seed ^ 272 

flax-seed 204 

malt 204,205 

oato 204,205,263 

pease 204,211,263,273 

rye 263 

g»M 264,265 

h»y 211,243,244,247,264,265 

kale 273 

roots 206-211, 214>  272, 273 

beets 2U,243 

carrots 211,272 

mangold-wurzel 272,273 

potatoes 207 

turnips 207,211,243,272 

,     straw,  fk«ah ; t 267 

trussed 167,171,211,236 

nftothods  of  preparation — 

oooking ^ 212-215 

ensilageof  com  and  green  crops  243-254 

didng  roots 2C6-211 

crushing  grain 203-205 

product^-* 

••animal  oil" 294 

bone-dust 294 

dairy  products 271,272,273,278,279,284,285,812,313 

butter 277,279,285 

cheese * 277,278,279 

grease 294 

hides 277,294 

lard 277 

leather 294 

moat 271,277,298,326 

preserved,  salted,  canned 287,291,294,441,442,449 

refirigerated  for  transportation  and  storage 442 

sheep-skins 294 

suet 277 

taOow 294 

wool 277,291.202,293 
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Alx-en-Provenoe  (France) — 

agriooltural  macbinery  manaftMtnred — 

Proven9aJ  plow<driUs 117 

Alande  Island  (Finland)— 
fishing  indnstTy— 

stroemming  (herring) '. 428 

seals 429 

Albany,  N.  T.— 

agricnltoral  machinery  manaikctnred — 

harvesters 8»12a 

mowers 134. 185. 150, 153*.  154, 155 

reapers 18^135.141 

hay-presses 8)140, 235 

Alboret  Sl  Co.  (Bantigny,  Franoe) — 

grain-drill  tested 102 

awarded  special  prise  of  a  S^Yi-es  rase  (SBBfronHtpitee) 140 

reaper  tested 142,U7-14« 

mower  tested 150 

electric  light  for  field  work  at  night,  illostration 241*.S42 

Albion,  Hich.— 

agricnltoral  machinery  mannfitotnred — 

plows 8,18,25*,28 

Alcohol  (sM  Agricoltnro:  mannfaotures). 
Aldemey  cattle  (#es  Agriculture :  live  stock). 
Algeria  (tee  Franoe:  colonies). 

Algiers,  a  department  of  Algeria  (tee  France :  colonies:  Algeria). 
Algiers,  city  of  (Algeria)— 
fishing  industry — 

ooral 137,438 

instruments  used  in  collecting 437,438 

working 438 

boats  used  in  the  fishery 438 

fish- 
preserved  438 

salted 438 

anchovies 438 

sordines • 438 

tunnies 438 

sponges 438 

Alliance,  Ohio- 
agricultural  machinery  manufactured — 

hay-rakes 8;  161 

Almonds  ($ee  Horticulture:  products:  fhiits). 
Alocasia  (•«« Horticulture:  products:  flowers). 
Aloe  (eee  Horticulture:  products:  flowers,  etc.). 
Alo8ia(«e«  Horticulture:  products:  flowers). 
Alsophyllas  (tee  Horticulture:  products:  flowers,  etc.). 
Altemanthera(M0  Horticulture:  products:  flowers). 
Alyssum  («M  Horticulture :  products:  flowers). 
Amacaria  (tee  Horticulture:  products :  trees). 
Amaranth  (tee  Horticulture :  products :  flowers). 
Ambassis  (tee  Fish). 

Amboina  (tee  Netherlands :  East  India  Colonies). 
Amboise  (Indre-et-Loire,  France) — 

agricultural  machinery  manufactured-;- 

grape-mills ar,2M 

cider  and  oil  presses 225^226 

American  trotter  (tee  Agriculture:  live  stock). 
Ammonia  (MS  Agriculture :  fertilicers). 
Ampelopsls  (MS  Horticulture :  products:  flowers). 
Amsterdam  (Netherlands)— 
fishing  industry- 
seaweed  fYt)m  theZuiderZee 444 

Anobas  (tee  Fish). 
Anchovies  (tee  Fish). 


\ 


INDEX.  551 


AndemoB  (Gironde,  Fnmoe) — 
flnhiDg  industry — 

oyater^coltaral  productioiiB 434 

oysters 435 

Angelica  (we  Horticultare:  prodaots:  Tegetablea). 
Angers  (France)— 
horticulture- 
garden  and  nursery  products 808, 364 

camelia  Japonlca 363 

magnolia .- 363 

Angus  cattle  («m  Agriculture:  live  stock). 
Anthurium  {tee  Horticulture:  products:  flowers). 

Aplatisseur,  French  grain-crusher,  definition 203* 

Apples  (m0  Agriculture :  products;  obr,  Horticulture:  products:  firnitsatui  trees). 

Apricots  {tee  Horticulture:  products:  fruits). 

AdABIA— 

AOUICULTURK— 

lire  stock — 

horses. 330,333,384,338,389,340 

characteristics  of 830,340 

acclimated  and  interbred  in  Aftlca 330 

Asia 330 

Persia 330 

Syria 330 

Europe 880,333,334,888,339,340 

AustriarHungary... 277,333,334 

England 333,339 

France 388,339 

said  tc  have  been  captured  from  Saracens 

by  Charles Martel(A.D. 732) 339 

Russia 333 

ATaUa(MiiHortlonlture:  products:  flowers). 
Arbutus  (fM  Horticulture:  produota:  flowers).                          * 
Arcaehon  (Gironde,  France)— 
flshlng  industry- 
utensils  manufkctured 431 

nets 481,434 

oyster-cultural 488,434.435 

oysters 488,434,435 

Aroeria  (Italy) — 

agricultixral  machinery  manuihctured— 

seeders 102 

Arder  {tee  Fish). 
Arendal  (Norway) — 
fishing  industry — 

six-oared  fishing-boat , 608* 

Arte  (Gironde,  France)— 
fishing  industry — 

oyster-oultoTBl  productions 438,435 

Argenteuil  (France)— 

horticulture— 

fhiit— 

grapes 383 

wines  383 

ARGENTINE  REPUBLIC— 

AaBICUI.TUBB— 

condition  of 298,294 

products- 
cereals — 

barley 293 

com 293 

oats 293 

rye 293 

wheat. 293 

clover 293 


552  INDEX. 

ARGENTINE  BBPUBLIC—  ^***' 

AOUCULTURB— 

produotfl — 

coffee 298 

grasses  and  foiage  plADto 2B3 

gams 293 

roots 29S 

potatoes 29B 

sugar 293 

livestock : 293,294 

nnmber  and  valae— 

cattle 294 

goats 294 

hones 294 

sheep 294 

swine 294 

animal  products— 

••animal oil"  (from  horses) 294 

grease •. 294 

hides 294 

leather 294 

meat,  preserved  and  salted 294 

sheep-suns 294 

tallow 294 

wool 293,291 

exports— 

"animal  oil" 294 

bone-dust,  to  Great  Britain 2M 

salt  meat,  to  Brazil 294 

Cuba 294 

sheep-skina,  to  France 294 

wool 294 

FiBHnra  Ikdubtbt—  * 

exhibit 423,424 

fishing  apparatus 494 

Arras  (Pas-de-Calais,  Prance) — 

agricultural  machinery  manufiMtured — 

seeders  .a^..        Itt 

Arrowroot  {see  Agriculture :  mannfaotures). 
Artemisia  (SM  Horticulture:  products:  flowers). 
Art6sienne  sheep  (tee  Agricalture:  live  stock). 
Artichokes  («M Horticulture:  products:  vegetables). 
Artocarpus  cannonii  (m0  Horticulture:  products:  flowers,  eto.)' 
Arvert  (Charente-Inffirieure,  France)— 
fishing  industry- 
oysters 4W 

Asni^res  (Seine,  France)— 

discharge  of  the  sewers  of  Paris  into  the  river  Seine,  at » 418 

sewage  utilised  in  horticultural  operations  on  the  plain  of  Gennevilliers  (sas  Genne- 

viUiers) 414-418 

Asparagus  («m Horticulture:  products:  vegetables). 
ABpenula(«M Horticulture:  products:  flowers). 
A^pidium  («m  Horticulture:  products:  flowers). 

Aspirateur,  French  grain-cleaning  machine,  definition 188^188 

Asses  (MS  Agriculture:  live  stock). 
ABsipa  {tee  Fish). 

Astero  (see  Horticulture:  products:  flowers). 
Auburn,  N.  T.— 

agricultural  machinery  manufttctured — 

harvesters 8;  123, 129-188 

reapers lS2*tl3i,ViS^*l 

mower  and  reaper  combined 143 

mowers - ISO 

Auouba(«««  Horticulture:  products:  flowers). 
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Andenge  (Glronde,  Fruoe) — 
fishing  industry- 
oyster  Mvea 434 

artifioial  shell-flsb 434 

alnioes 434 

fishing  utensils 484 

Anltman  &  Co.  (Canton,  Ohio)— 

harresters  tested 128,125-136 

silver  medal  awarded 8 

dynamometrioal  trials  of 184,136^154,165 

reaper  tested 141 

mower  tested 150^164,155 

"NewBackeye,"illnstr8tion 168*,  165 

Aniay  (liorbihan,  France) — 
fishing  industry— 

oyster^)ultnral  i^paratns 434 

productions 434 

utensils 434 

Australia  {tee  Great  Britain:  colonies). 

ATTSTBIAHUKaABY  (tee,  aUo,  Carmile,  Grotto  of,  Lissa. 

Leopoldstadt,  Trieste). 

AomCTLTUBK— 

[SorrE.—MaehUiery,  implementt,  etc.,  uaed  in  agricuUure^  are  indexed  und^r  Machinery: 
agriculural,  bHow.] 

condition  of. 274,277 

governmental  encouragement 270,277 

agricultural  coUegus i 270 

primary  schools 276 

land,  tenure  of 275 

proportion  cultiTated 275 

methods  of  oultiyation 275,270 

rotation  of  crops 270 

products- 
flax 275 

grain 275,290,297 

barley  .^ 274,270 

produdion 275,296.297,299 

buckwheat ^ 275 

production 275,296,297,299 

com(maise) 275,276 

production 275,297,299 

millet 275 

production 225,296,297 

oats 276,276 

production 275,296,297,298,290 

rice 275 

lye 274^276 

production 276,296,297,299 

wheat 274,276 

production 275,296,297,299 

I  gntpes 275,276 

production 276 

hemp 275 

hops 275,276 

production .% 270 

leguminous  plants 270 

beans 275 

pease 275 

olives 275,270 

production 270 

roota— 

beets 50,01,276 

potatoes 276,270 

prodnotlon 1 276,299 

tobacco 276,270 

grown  under  goyenimental  control 270 

production -. 276 
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AOBICULTUBK— 

Tnanafiactarea— 

beet-TOot  sagar 275 

ollveoU 275^876 

wine 275 

oxiK>rt« — 

grain 27& 

olive  oil 276 

swine 277 

wool 277 

live  stock — 

asses  and  moles— 

number 304 

cattle 277 

number 304 

little  attention  paid  to  breeding 277, 333 

used  in  agricnltural  labor 334 

raised  cMefly  in  Hungary ♦ 277 

goats- 
number ; 304 

horses 877,333,334 

number  304 

great  attention  paid  to  breeding 277,333 

governmental  aid 277,333 

introduction  of  Arab  stock 277,333 

English  stock 277,338 

for  the  Army,  raised  in  Hungary 333 

export 333 

prices 333 

sheep 2T7 

number 804 

wool  exported 277 

swine 277 

number 804 

export 277 

feed  of— 

beet-root  residues  fttmi  sugar  maxuifsotnre 275 

I>ea  vines '. 276 

FUH  AND  Fish  Culture— 

exhibits 1 424,443,513 

maritime  fishing  industry,  yield,  value,  etc ^24 

fish-curing,  preserving,  packing 424 

fish  and  fish  products — 

anchovies *24 

bream *24 

cephalopods *24 

cod <J* 

crabs *** 

cuttle-fish , *24 

6orevi8ses * 

herring *. *^* 

lobsters ^ 

mackerel * 

mollusks ^ 

proteus * 

sardines ^ 

silurus  ^ 

sponges .• 

import*- 

anchovies ^ 

<^ % 

herring ^^ 

sardines ^ 

sponges -••• 

operatives —  .^4 

number  of  fishermen  employed "*" 
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AUSTRIA-HUKOARY— Continaed. 

MACHUrBBT— 

agiioaltozal— 

exhibits,  classification  of 11 

beetKjnltiTating  implements 60,51 

ateam-ooltiyating  apiwratns 68,61 

PEOVINCES— 
BOHEMIA— 

AOBICULTUBS— 

prodttpts— 

beets 275 

cereals — 

com 275 

rye 276 

wheat 275 

hops 276 

potatoes 275 

inannfaotnre»— 

beet-root  sugar 275 

BUCKOWDfA— 

AOBICULTUBft— 

prodnota— 

tobacco 276 

grown  under  governmental  control 276 

DALMATIA— 

AORICULTUBE— 

prodnota— 

olivea 276 

exports— 

oliTeoll 276 

GALICIA— 

Aqiucultubb— 
prodacts — 

beets 275 

flax 275 

hemp 275 

potatoea 275 

tobacco 276 

grown  under  governmental  control 276 

manufActoiea— 

beet-root  sugar 276 

HXJNGABY  (see,  alto,  Buda-Pest,  Gradlsca)— 

[IfOTS.— 2%e  foUovring  r^erencet  are  to  Hungary  proper^  matUrg  belonging  to  the 
empire  in  general  being  indexed  under  Austria-Hungary.] 

AOBICULTUBB— 

[NOTB.— IToeMtMry,  implemente,  etc.,  ueed  in  agriculture  are  indecsed  under 

Machinery :  agricultural,  below.] 
condition  of 275,276 

■ 

encouraged  by  government 276 

agricultural  schools  and  colleges 276 

producta— 

cereals 296,297 

barley 276,296,297 

buckwheat t 297 

com 276,276,297 

millet 296,297 

oata 275,276,298^297,298 

rye 276,296,297 

wheat 278^276,296,297 

flax 275 

hemp    275 

root^- 

beeto 68,275 

potatoea 275,276 

tobacco 276 

cultivated  under  governmental  control 276 
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AITSTBIA.HXTNGARY— Continaed. 
PROVINCES— 
HUNGARY— 
Agricultubs— 
mannfactores — 

beet-root  sagar , 275 

live  stock— 

breeding  neglected,  except  of  honcB 277,333 

asses  and  mules,  number ,..  304 

cattle : 277 

number 304 

agricultural  lAbor  done  by 334 

goats,  number 304 

horses 833,334 

number 304 

great  attention  paid  to  breeding 333 

governmental  aid 333 

introduction  of  Arab  stock 333 

English  stock 338 

cavalry  horses 333 

saddle  horses 334 

draft  horses 334 

export 333 

prices 388 

sheep,  number 304 

swine,  number 304 

HOUTICULTUBR— 

grapes- 
attacked  by  the  phylloxera  vastatrix  413 

growers  of,  represented  at  an  international  congress,  concerning  the  pbyl- 

loxera^  at  Montpellier,  France,  1878 408 

Machimbbt— 
agricultural — 

steam-cultivating  apparatus 53 

imported  from  Great  Britain 62 

field  trials  of 17,18 

plows 18 

LOWER  AUSTRIA— 

AORICULTUBB— 

products- 
beets 276 

potatoes « 275 

manufifccturoa— 

beet-root  sugar 275 

MORAVIA— 
Agbicultube— 

products- 
beets  275 

potatoes 275 

manufactures — 

beet-root  sugar 275 

SILESIA— 

Agbicultube— 
products- 
beets  275 

potatoes 275 

manuikctures — 

beet-root  sugar 275 

TYROL  (tM,  cUfo,  lUva,  Roveredo)— 

AGBICULTUB1&— 

products- 
tobacco  276 

grown  under  governmental  control 276 

AntenU  (France)— 
horticulture — 

Nunery  of  the  city  of  Paris v 364 
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FAgo. 
ATaUon  (Ghftrente*Inf(6rieiiTe,  France)— 
fiahiog  indnatry— 

oyrters .i84,4«5 

AreUng  &  Porter  (Bochester,  Snglttnd),  steam-plows  tested 17 

system  of  steam  cultivation 58,71-78 

cost  of  outfit 64 

lo<kmiotiye  for  double-engine  system,  illustration , 67*,  68, 60 

"agricultural  locomotive  engine,"  illustration 71,72* 

tackle  for  roundabout  system,  illustration 72, 78*,  74 

awarded  special  prize  of  a  Sevres  vase  (tMfronHtpiee$) 140 

steam-reaper 157-169 

illustration 158* 

Avignfm  (Yaucluse,  France) — 

agricultural  machinery  manufsctnred— 

grain-cleaners 186* 

Ayranches  (IkCanche,  Fiance) — 
fishing  industry — 

utensils  manufactured 480, 431 

rods 431 

knives  for  codfish  work 431 

Aylesbury  ducks  {tee  Agriculture :  live  stock). 
Ayr  (Canada)— 

agricultural  machinery  manwfactored — 

mowers 150 

reapers 141 

Ayrshire  (Scotland) — 
agriculture— 

cattle 810 

bred  in  United  States 810 

Sweden 284 

Azalea  («M  Horticulture :  products:  flowers). 

Baden  (tee  Germany :  states). 
Bahama  (§ee  Great  Britain :  colonies). 

Baird,  Spencer  F.  (Washington,  D.  C),  United  States  Commissioner  of  Fish  and  Fisheries- 
supplied  35,000  eggs  of  Califoinia  salmon  to  the  Soci6t6  d' Acclimation,  of  France 465, 456 

acclimated  carp  in  United  States 465 

gourami  (item  India)  in  United  States 471 

tench  in  United  States 467 

reports  of,  referred  to 471,476,480 

artificial  propagation  of  cod 481 

Bakewell,  Bobert  (Dishley,  England),  breeder  of  cattle  and  sheep  (ms,  oito,  Dishley) 322 

horses 334,335 

Balsam  («m  Horticulture :  products:  flowers,  etc.). 
Baltimore,  Hd.— 
fishing  industry- 
oysters,  canned 440 

pickled 449 

Bambusa(«M Horticulture:  products:  fiowers). 
Bamlett,  Adam  Carlisle  (Thirsk,  England)— 

mower  entered  for  trial,  but  withdrawn 150 

Banbury  (England)— 

agricultural  machinery  manufactured — 

mowers 160 

lawn , 156 

reapers 141,147 

Ban^eimasin  (tee  Netherlands:  East  India  colonies). 
BARBABY— 

AOBICULTURB— 

live  stock- 
horses 880,883 

a  variation  of  the  Arab 330 

acclimated  and  interbred  throughout  Europe 880 

Rnssia 888 

Barbel  («00  Fish). 
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Barford  &  PerUnt  (Peterborough,  England)— 
Btoam-cnlttTating  maohinery— 

Tonndabont  tackle,  engine  with  detached  wlndlaaa,  illaatiatioo 79* 

engine  and  wlndlam  combined,  UlnBtration 7S,  77* 

self-acting  and  self-moving  anchor : 77* 

3-fiirrow  baiaace-plow,  illnstration 82* 

steam-cooking  apparatus 214,215 

Baria  (Cochin  China)— 
fishing  industry — 

fishing  implements 438 

Barley  («m  Agriculture:  producto). 
Barracuta  («m  Eish). 
Bas«(«MFiBh). 

Basse  (Pny-de-D6me,  Fraace)— 
fishing  industry — 

fish  from  piscioultnral  works  at  Lake  Chanvet 433 

trout 433 

Batavia,  HI^- 

machinery  manufiftctured— 

pumps 8 

wind-mills 8 

Batavia  (Java) — 
fishing  industry — 

apparatus 4M 

seros 444 

Bavaria  («m  Germany :  states). 
Bavay  (Nord,  Fraace) — 

agricultural  machinery  manufactured — 

grain-drills 102 

Bavois  (Paris,  France),  directed  construction  of  the  Aquarium  of  the  Troead6ro 449 

Bayeux  (Calvados,  France) — 
flahing  industry — 

mussels 436 

oysters 4M 

Bay  State  Bake  Company  (Winchendon,  Mass) — 

horse  hay-rake IW 

silver  medal  awarded 8,1(B 

self-dumping  apparatus .*         165 

Bazadaise  cattle  (tee  Agriculture :  live  stock). 

Beans  (<m  Agriculture :  producto;  alto,  Horticolturo :  products:  vegetables). 
Beaufort-en-Yallde  (Moine-et-Loire,  France)— 
fishing  industry- 
fish- 

preserved 433 

sardines 4^ 

tunnies 433 

Beaume,  L.  (Boulogne,  Franco),  portal)1o  cooking  apparatus,  illustration 2 12* 

Bective,  Earl  of  (England),  exhibited  cattle 306 

Bedford  (England)— 

agricultural  machinery  manufactured- 

'  'Anglo- American ' '  horse-rakes 162 

binding-reapers 123, 138 

chain  barrows , 98* 

hay -tedders 166' 

plows- 

snbsoilers 82,83* 

self-dumping  riding  horse-rakes 161*,  162*,  163 

steiun-cultivating  apparatus 63,64 

farmers*  engines 68*.  C9 

portable  engines,  with  windlasses 75^76 

cultivators 81* 

sweep-rake  sLnglo-wheol  reapers 146*,  147 

walking  hay-rakes 163',  164 

Beets  (M0  Agriculture:  producto;  alto,  Horticulture:  producto:  vegstablea). 
Beet-root  sugar  ((see  Agriculture :  manufactures). 


INDEX.  559 

Page. 
Begooia  («e«  Hortlcaltare :  products :  floorers). 
BELGIUM  («M,  dliOf  Brabant,  Fhmdera,  Haanaut,  Marohiennc-aa-Pont) — 

AOBICULTUBB— 

condition  of 287 

gOTcnimental  encooragement < 287 

veterinary  college 287 

agricnltaral  institnte 287 

achoola  of  hortloultnro 287 

agricultural  conferences 287 

agricultural  sooietiea 287 

land,  value  of 287 

products — 

cereals 287 

production .287,296,297 

barley 287 

production , 287,298,297 

buckwbeat 287 

production 2W,  296, 297 

com 287 

mUlet 287 

oats 287 

production 287,296,297 

rye 287 

production  287,296,297 

wheat 287 

production 287,296,297 

leguminous  plants 287 

production 287 

roots 287 

production 287 

beets 50 

manulSftctures— 

arrrowroot 287 

bread 287 

flour 287 

macaroni 287 

meal 287 

meats,  preserved  .^. 287 

salted 287 

pastry 287 

tapioca 287 

vermicelli 287 

operatives- 
women  as 287 

imports- 
cereals,  from  Sweden .' 288 

live  stock- 
asses  and  mules — 

number 804 

cattle- 
number 287,304 

meat,  preserved  and  salted 287 

goats- 
number 304 

horses- 
number  287,304 

anciently  used  by  tho  Romans  forcavalry 334 

modem  draft  horses 334 

sheep- 
number 287,304 

exhibits 321,824 

English  stock  acclimated  Bud  bred 3*21 

swine- 
number 287,304 
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BELGXTJM-^Continxied. 
Fqh  axd  Fibh-cultube— 

exhibits 42*.  425 

manafactures — 

fifihing  utensila,  r^da,  etc 424 

preserved  fish 425 

IdACHIKBBT— 

agricultnral — 

exhibits,  classiflcation  of 11 

beet-cnltivating  implements 50, 51 

implements  of  rude  constractlon  in  general  use 287 

Bel],  Bey.  Patrick  (Forfar,  Scotland),  invented  and  used  steam-reaper  (1828) 157 

Belon,  ChAtean  de  (Finistdre,  France) 
fishing  industry— 

oysters 435 

oyster<cultuxal  productions 435 

utensils 435 

Berck-snr-Mer  (Pas-de-Calais,  France)— 
fishing  industry- 
fish—  ^ 

salted 4W 

herring 432 

smoked 432 

herring 432 

Bergen  (Norway)— 
fishing  industry- 
nets  and  fykes,  for  cod,  herring,  mackerel,  salmon,  etc 445 

factory  of 445 

lines 445 

fish- 
anchovies  448,447.448 

cod , 440,447,482 

dried 446,447,482 

salted 446^447 

liver  oil 482 

herring 448^447 

salted 446,447 

smoked 446 

stockflsk 447 

collection  ot  by  the  Commercial  Association  of  Bergen 446 

fishing  boats 445 

transporting  vessel 482* 

herring-fishing 400*.  402* 

f ouT-oared 504* 

exports— 

fish  and  fiah  products — 

to  America 482 

China 482 

Europe 482 

fishing  utensils — 

to  Newfoundland ._ 580 

Saint-Pierre  and  Miquelon 530 

Berkshire  (England)— 
agriculture- 
live  stock- 
swine 325 

bred  in  the  United  States 325 

Berlin  Exposition  («m  International  Exhibitions). 
Berrichone  sheep  (»ee  Agriculture:  live  stock). 

Berthelin  (Doulevant-le-ChAteau,  France),  wheel-bairow  for  transporting  live  fiah 431, 518 

awarded  honorable  mention 431 

Bertolonia  {tee  Horticulture:  products:  flowers). 
Besson,  Antoine  (Marseilles,  France)— 
fhiito  exhibited— 

grapes 379 

pears 878 
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Biokfoid  &  HuiAnan  (Macedon,  N.  Y.)— 

grain  driU \ 105 

bronze  medal  awarded 8 

self-dnmpixig  horse  hay-rake 161, 162 

Biddell's  oats  and  beans  kibbler,  manufactttred  and  exhibited  by  Maldon  (England)  Iron  Works 
(fohiehgee). 

Blematzki  &  Ca  (Philadelphia!  Pa.),  lawn-mowers 365 

Biggi  (Piacenza,  Italy),  ox-plow  tested 17 

Billerica  (Mass),  ensilage  of  maize  practiced  at 254 

Billlton  (§ee  Netherlands :  East  India  Colonies). 
Binh  Hoa  (Saigon,  Cochin  China)— 
fishing  industry — 

fish,  shown  by  models 438 

Binningham  (England) — 
fishing  indnstry— 

implements 441 

reels    441 

tackle 441 

winches.. 441 

Bifloo,  a  French  plow,  definition  of  (see,  aUo,  Machinery :  asricnltural) 17, 41*,  43 

Bistia  (tM  Horticulture :  products:  floWors). 

Black  Forest  (Oermany),  soil  unsnited  to  agriculture  288 

Blangy-l^Arras  (Pas^e-Calais,  France)— 
agricultural  machinery  mann&ctnred— 

harresters 148,149 

Blay  (tee  Fish). 
Bleak  (tee  Fish). 
Bloia  (Loir-e^Cher),  France- 
agricultural  machinery  manufactured— 

wine  nnd  cider  presses 232*,  233 

oil  presses 233*,  234 

Boar-fish  ($ee  Fish). 

Boby,  Robert  (Bury  Saint  Edmunds,  England),  grain  cleaner  and  separator,  illustration 187, 188*,  189 

Bodin  (RosiAres, France), agricultural  boiler,  illustration  213*,214 

Bodin,  E.  (Rennes,  France)— 

one-wheeled  plow,  illustration 22*,  23 

large  two-wheeled  plow  withjointer,  illustration 23*,24 

subsoil  plow,  illustration 34,35* 

ridging  plow,  illustration 38*,  39 

bisoc,  illustration 44* 

modification  of  J.  Sc  F.  Howard's  (English)  tackle  for  steam-plowing,  roundabout  system, 

illustration 78' 

extirpatenr.  illustration .  91* 

fiexible  chain-harrow  (J.  &  F.  Howard's),  illustration 98* 

rayonneur  (marker),  illustration 118* 

mower 155 

entered  for  test,  but  withdrawn 150 

hay-tedders 168 

grain-fiattener  (aplatissenr),  illustration 208*,204 

root-washer,  illustration 206, 

root-cutter,  illustration 207, 208* 

wine-press — 

constant  movement  for,  illustration 226* 

Bohemia  (tee  Austria-Hungary :  provinces). 

Boitel  (Soissons,  France),  plows  tested 17 

B6ne  (Conatantine,  Algeria) — 
fishing  industry — 

coral  ..-• 438 

"Bon  Jardinier "  (publication, Paris, France)— 
illustrations  copied  ttom — 

model  ornamental  greenhouse 384* 

Ihimo  and  bell  glass  for  protecting  salads,  etc 394* 

rack  for  storing  bell-glasses 304* 

willow  frame  for  protecting  planta 894*,  395* 

aoreens  (paillassons)  for  shielding  plants 395* 
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Pace. 
' '  Bon  Jardinier  "--Continaed. 

illastratioDS  copied  from^ 

rye-straw  protectors  for  tomatoeB 396* 

permanent  faot-bed,  heated  by  hot-water  pipes 896* 

bell-glasscB  protected  by  paillassons 896* 

acljnstable  protection  for  bell-glaflaes 396* 

espalier  trained  on  wall,  protected  and  shaded 397* 

doable  espalier  with  Tertical  cordons 397* 

shelter  for  espaliers  on  walls .*..       397* 

iron  supports  for  shelter  of  fruit  on  walls 397* 

Booth,  W.  (Portland,  Orepcon),  canned  salmon 449 

awarded  silver  medal 449 

Bordeaux  (Gironde,  France)— 
fishing  industry* — 
fish- 
pickled  ." 482 

preserved 432 

tunnies 432 

oysters 483,436 

utensils  and  apparatus  mannfkctnrod— 

reservoirs  for  fish 435 

oyster  cultural   436 

Borel,  C.  (Paris,  France),  horticultural  tools 398,399* 

Bosselet  (Fonteney-l6s-Louvree,  France),  stubblo-plow  tested 17 

Boston,  Mass. — 

fishing  industry — 

fish,  canned,  salt 449 

manufactures- 
horseshoe  nails  8 

Botermarmetje  {aee  Fish). 
Bothnia,  Gulf  of— 

fisheries  of 425,426 

anchovy 425 

bream 426 

cod 426 

eel 426 

flounder 425 

herring 425 

lavaret 426 

lot© 428 

perch 425 

pike 425 

salmon 426 

Sandra 425 

Boucher  &  Co.  (Funiay,  France),  mower  tested 15 

•Boulogne  (Seine,  France) — 
agriculture — 
live  stock — 

horses  (Boulonnais  draft-horse) 839 

.fishing  industry — 

herring  fishery 531 

'machinery- — 

agricultural,  manufactured — 

portAblo  cooking  apparatus 212* 

•  manufactures— 

Portlsind  cement 4S2 

!Bou1onnais  horses,  sheep  (gee  Agi-iculture :  live  stock). 
Bourbon  IsLind  (sm  France :  colonies :  B6union). 
BourboD-Lancy  (Seino-otrLoire,  France)— 
agricultural  machinery  manufactured — 

clod-crushers , 100*,  101 

harrows 95*,  9G 

Bonrcefhinc  (Charente-Inf&rienre,  France) — 
'fishing  industry — 

oysters 430 
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Boardin,  C.  L.  (Paris,  France),  Bayn's  scarifier  (plow) — 

iUustration 85,36* 

Bonrget,  lake  (Isdre,  France)— 
Ashing  indastry — 

Bavaritm  chars  (ombles  chevaliers) 457 

Boorg-la-Beine  (Snine,  France) — 
borticnltare — 

garden  and  nursery  products .' 364 

Brabant  {now  partly  in  Belgium,  partly  Netherlands) — 
agriculture— 
live  stock — 

horses 334 

machinery — 

agricoltural — 

pk)W8 17, 18, 19, 21*,  31*,  32*,  33. 84*  45,47 

Brahma  Pootra  poultry  (tM  Agriculture :  live  stock). 
Bray  (Enre,  France)— 

agricultural  system:  rotation  of  crops  270 

brazil- 
Fish  AND  FlBU  CULTUUB— 

callichthy s  acclimated  in  France 470 

Macuixbut — 
agricultural — 

ancient  implements  exhibited 10 

Bread-fioiit  tree  («m  Horticulture:  products:  flowers, etc.). 
Bream  («m  Fish). 

Brolouz,  B.  (Nevers,  France),  scarifier  (scariflcateiir-extirpateur),  illustration 92* 

Brescia  (Italy) — 

fishing  industry — 

nets  ofsilk  and  twine 443 

Bresles  (Oiso,  France)— 

agricultural  machinery  manufactured— 

plows 18 

Brest  (France)— 

maritime  fisheries 627 

ood 527 

mackerel 527 

sardines 527 

Breton  cattle  (tee  Agriculture:  live  stock). 

Bri6r e  d'  Azy,  imported  first  short-horn  bulls  into  France  ( 1825) 316 

Brill  {$ee  Fish). 
Brittany  (France) — 
agriculture- 
live  stock- 
cattle 315,316 

horses 339 

sheep 324 

fishing  industry — 

mackerel  fishery 534 

governmental  subsidies  for  building  model  fishing  vessels 534 

Brockport,  K.  Y*.— 

agricultural  machinery  mauufiictured — 

harvestei-s 8,123,136,137,14* 

mower 150 

mower  and  reaper  combined 142 

reapers 134, 135, 136*.  141, 142*,  143, 144 

Brookline,  Mass. — 
flahing  industry — 

tackle 448 

artificial  flies 448 

silk  lines 448 

Brouhot  &,  Co.  ( Vierzon,  France),  huller  for  clover,  lucern,  etc.,  illustration 183*,  184 

Brown,  Hinmon,  &  Co.  (Dayton,  Ohio),  horticultural  tools  365 
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B«wn,  J.  B.  (New  Tort  City)— 

translation  of  book  on  the  Enailage  of  Maize,  by  Augnste  Gofibrt  France 244 

on  economy  of  ensilage  in  feeding  stock ;  address  to  the  American  Dairymen's  Association, 

Syracuse.  X.Y 292.253 

Broyeur,  French  grain-cmaher,  definition 203 

Bmce,Rol)«rt  (England),  exhibited  cattle 30C 

BruelFr^res  (Monlins,  France),  toume-oreille  plow,  iUnstration 300 

Bmssels  sprouts  (««e Horticaltnre :  products:  vegetables). 

Buckland,  Frank  (London,  England) ,  method  of  feeding  fish  on  larvie 475 

Bucko wina  (tee  Austria-Hungary:  provinces). 
Buckwheat  (hee  Agriculture :  products). 
Bucqnoy  (Pas-de-Colais,  France) — 

agricultural  machinery  mannfigustnred — 

plows 17 

Buda-Pest  (Hungary) — 

atpricultural  machinery  manufactured— 

plows 18 

Buffalo  horn,  manufhctured  into  "Indian  whalebone" 430 

Buildings  of  the  Exposition  (aee  Intemationid  Exhibition  of  Paris,  1878). 
Bnisse  (Isdre,  France) — 
fishing  industry — 

piscieultural  establishment  at 4S4 

Bull-head  («ee  Fish). 
Burbot  (»ee  Fish). 

Burgess  &,  Key  (London,  England) — 
reaper — 

entered  for  test,  but  withdrawn 141 

mower  tested ISO 

Burgundy  (France) — 
machinery — 

agricultural — 

ronelleuse  (vineyartl  plow) 21»* 

Bumham  &  Morrill  (Portland,  Mo. ),  canned  meats,  salmon,  lobsters,  clams 449 

awarded  gold  medal 449 

Burtin  (Loir-et-Ch :r,  France),  ensilage  of  maize  practised  at 243-254, 247*,  25(r 

Bury  Saint  Edmunds,  England- 
agricultural  machinery  manufactured — 

grain  cleaners  and  separators 187, 188*.  189 

Bush,  Son,  &Meissner  (Bushberg,  Mo.),  sent  a  collection  of  American  grape- vinen,  which  were 

destroyed  by  order  of  the  French  Exposition  authorities 845 

Butter-fish  (see  Fish). 

Buttoir,  French  double  mold-board  plow,  definition 218* 

Buxus  (tee  Horticulture :  products :  flowers). 

Cabbage  («tf«  Agriculture :  products;  a2to,  Horticulture:  products:  vegetables). 

Cactus  (tee  Horticulture :  products :  flowers). 

Calndium  (tee  Horticulture :  pro<lucts :  flowers). 

Calceolaria  (»e«  Horticulture :  products:  flowers). 

California  (tee  United  States). 

Callichthys  (tee  Fish). 

Callionymus  (tee  Fish). 

Calvados  (department  of  Normandy,  France)— 

agriculture — 

cattle 314^815 

Caiuelia  (tee  Horticulture :  pro<luct8 :  flowers). 
Camelinc  («e«  A griculture :  products). 

CAftrpBGLL,  Georok  W.,  Asslntant  Commissioner,  Rrpoktox  "Hobticultore" 843-418 

Canada  (tee  Great  Britain:  colonics). 

Candeller  (IJucqnoy,  France),  plows  tested 17 

Canna  (<c«  Horticulture :  products:  flowers). 
Canton,  Ohio — 

agricultural  machinery  manufactured — 

harvesters 8,123,125-186 

reapers 134,135,141 

mowers 184, 185, 150, 153*,  154, 155 


INDEX.  565 

Gapelan  (tM  Fiah). 

ConunUa-MAngd,  L.  B.  (Paris,  France),  grain-sifting-aorting-aepamtor,  illnatratioii 196*,  197, 190 

Carboxmier,  P.  (Paria,  France),  anperintendent  of  the  freah-water  aqnarinm  at  the  Trocad^ro. .  449, 455 
reporta  apon  the  management  of  aquarium  and  habits  of  the  fiah,  qaoted. .  .445^  456^05l  460, 467-469 

apparatna  for  hatching,  raiaing,  and  tranaporting  flah 421,433,509-513 

aqaaria  containing  indigenona  and  exotic  flah  (in  apecial  building) 421, 433, 462, 470-477 

gold  medal  awarded 483 

experimenta  in  feeding  fiah 474-470,511,512 

report  on  tranaportation  of  flah,  quoted 511-513 

can  for  tranaporting  flah ,. 512* 

Carmile,  Grotto  of  ( Austria)  ~ 
fiah— 

proteua 470 

acclimated  in  aquarium,  atParia,  France 470 

Gamac  (Morbihan,  France)— 
flahing  induatry — 

oyatera 434 

oyater-cnltural  apparatna 434 

Carnation  («m  Horticulture :  products :  flowera). 

Came  taaf^o,  aalted  meat,  from  the  Argentine  Bepublio  >v. 294 

Carrier  pigeona  (<im  Agriculture :  live  atock). 

Carp  (tee  Fiah>. 

Carrota  («m  Agriculture :  produota;  alto,  Horticulture:  prodneta:  yegetablea). 

Caae,  J.  J.  (Racine,  Wia.)— 

reaper  and  thraaher 120, 121 

gold  medal  awarded 8 

thrasher  teated    175 

Casaan,  flk  (Jallieu,  France),  wine-preaa,  combined  acrew  and  hydraulic,  illustntioii 230*,  281 

Caaaava  (jm  Agriculture :  mann£Msturee). 

Caaaieu,  ChAteau  de  (Gironde,  France) — 
flahing  indnatry — 

oyater-cultnral  apparatna 489 

Catacombaof  Paria  (France) 889 

formed  by  (quarrying  building-stone.... 889,899 

muahroom  culture  in 889-391 

Catflah  («00  Fish). 

Catharina  (9M  Fish). 

Cattle  (tee  Agriculture :  live  stock). 

Cattleya  {tee  Horticultare :  producta :  flowera). 

Caviare  (tee  Fiah). 

Cauoale  (Hle-et-Tilaine,  France)— 
flahing  industry— 

oysters 488,485,489 

Canchoiae  aheep  (tee  Agriculture:  live  atock). 

Cauliflower  (tM  Agriculture:  producta;  alto,  Hortioutture:  producta:  vegetables). 

Cavaillonneur,  cutter  on  French  vineyard  plows,  definition 217, 218* 

Cavalier  de  Caverville  (Franee),  writinga  on  the  ''Coral  Fiahery  on  the  Coaata  of  Algeria" 
referredto    487 note 

Cavalry horaea  (Mi Agriculture:  livestock;  alto.  War). 

Cayenne  (French  Guiana) — 
flahing  induatry— 

iain^ass 488,489 

Cedar  (aea Horticulture ;  products:  trees). 

Celeriao  (Mi  Horticulture :  products:  vegetables). 

Celery  (Mi  Horticulture :  producta:  vegetablea). 

Centanrea  (tee  Horticulture :  producta :  flowera). 

Centennial  Exhibition  (tee  International  Exhibitlona). 

Century  plant  (tee  Horticulture:  producta:  flowers,  etc.^ 

Cephalotaxua (SM Horticulture :  produota:  flowera). 

CERAMICS— 

oyater-cultun^  appliancea  made  of  earthenware « 486 

Cereala  (tee  Agriculture :  producta). 

Cette  (France)— 
Ashing  induatry— 

tunny  fishery  with  mandraques ^ w« % i. .«..         53S 


566  INDEX. 


Chabot  («M  Fish). 

Chodborn  &Coldwell  (Newburgh,  X.  Y.),  lawn  mower 156^805 

Champenoise  sheep  (tee  Agricalture :  live  stock). 
Channel  Islands  (see  Great  Britain). 

Chanlin  (Paris,  France),  horticultaral  exhibit 3C4 

Chantrin  (College  of  France,  Paris),  exhibited  young  trout 449 

Chapelle-en-Servid  (Oise,  France)— 
agricultural  machinery  tested— 

plows - 17 

Chapus  (Charente-Inf(6rieure,  France)— 
fishing  industry — 

oyster-cnlturfll  establishments  434 

hurdles 434 

transport  boats 434 

Char  (tee  Fish). 

Charda  («M Horticulture :  products:  vegetables). 
Charmeux,  Kose  (Paris,  Franco) — 
horticultnnd  exhibit — 

grapes 379 

Charmois  sheep  («m  Agriculture:  live  stock). 

Charles  Mariel  said  to  have  captured  Arabian  horses  from  the  Saracens  (A.  D.  732).  whence 

the  Limousin  breed,  of  France 399 

Charolaise  cattle  (Bee  Agriculture:  Jive  stock). 
CharoUes  (Sadne,  France)— 
agriculture— 

cattte 316^317 

awarded  grand  prize  at  the  Eicposition 317 

Charqne  dnlce,  dried  meat  f^om  the  Argentine  Bepublic 294 

Charraul,  ChAteau  de  (Hante-Loire,  France) — 
fishing  industry — 

apparatus  for  hatching  egfis  of  fresh-water  fish 433 

Charrue  Wasse,  French  hill-side  plow,  definition  of 28*,29 

sous-sol,  French  draining  plow,  definition  of 88* 

Chat^,  L.  (France),  horticultural  exhibit 371 

ChAteau  de  Belon,  de  Cassieu,  de  Eejeau,  etc.  (tee  Belon,  Cassieu,  etc.). 
Chftteauronx  (Indre,  France)— 

agricultural  machinery  manufactured — 

mowers 150 

reapers 142,148,149 

Chatressac  (Charente-Inf&rieme,  France)— 
fishing  industry- 
oysters 433 

Chauvet,  Lake  (Puy-de-Ddme,  France),  piscicnltural  works  at 433 

Chavanette,  P.  M.  J.  (Fontenay-aux-Roses,  France) — 

grape-crushing,  pressing,  and  de-stalking  machine 221-223 

longitudinal  vertical  section,  illustration 221* 

transverse  section,  illustration *. 222* 

CHEMISTRY— 

ammonia,  sulphai!e,  as  fertilizer 115 

potassa,  bitartrate,  ferment  of  wine,  in  grape  stalks 221 

soda  nitrate,  as  fertilizer 115 

sulphur,  preventive  of  oidium  in  grapes 382, 406y  413 

tannin  in  grape  stallcs 221 

agricultural,  taught  in  governmental  schools  in  Sweden 283 

preparations  to  destroy  phylloxera  vastatrix  ineffective 410 

counteract  pollution  of  river  water  by  sewage 413 

Chenecey-par-Quingey  (Donbs,  France)— 
fishing  industry — 

nets  and  snaies  for  crabs  manufactured 431 

Cherbourg  (France) — 

maritime  fisheries G27 

herring 827 

Chestnuts  (tee  Horticulture :  products :  fruits). 

Chevalier,  p^re  (Montreuil-sous-Bois,  Seine,  France),  horticultural  exhibit 364 

Chevalier  (tee  Fish), 


INDEX.  567 

Poge. 
ChoTiot  sheep  (tee  Agrionltare:  live  stock). 
Chicago,  UL— 

agrionltoral  maohinery  manufoctnTed — 

frait-drien ^ 8 

mowers 150 

reapers 8, 123-186, 124*,  126*,  140 

fishing  industry — 

canned  salmon 449 

Chicory  (#00  Agricoltare:  prodnots;  obo,  Horticulture :  prodnots:  vegetables). 
Chillicothe,  Ohio— 
horticulture— 

flg  culture 885 

CHINA— 

AOBICULTUBB— 

live  stock- 
swine 326 

acclimated  and  bred  in  England 825 

Fish  and  Fish-cultubb— 
fish- 
gold  fish  originated  in  464,470 

telescope  fish  (long-tsing-ya)  accUmatod  in  France 470, 476 

imports — 

cod-liver  oil,  from  Norway 482 

Machinbbt— 
agricultural — 

orade  wooden  plows 35 

ancient  drill  plows 117 

Christiania  {Norway) — 
fishing  industry — 

apparatus 445 

nets 445 

fish- 
anchovies 446,447 

exported  to  Australia 448 

Denmark 446,447,448 

Germany 446,448 

Great  Britain 446,448 

Russia 448 

Sweden 448 

United  States 448 

cod 446 

liver 446 

roe 446 

herring 447 

preserved 446 

Ghristiansund  (Norway) — 
fishing  industry — 
fish- 
cod  446,447 

dried 446,447 

salted 446,447 

tongues 447 

bladders 447 

Lister  fishing  boats 602* 

Chub  (000  Fish). 

Cider  (000  Agriculture:  manufnctures ;  a20o,  Hortioultnre :  products:  i^ples) 

Cider-press  {see  Machinery :  agricultural). 

Cineraria  (000  Horticulture :  products :  flowers). 

Cissns  (000 Horticulture :  products:  flowers). 

Clams  (000  Fish). 

Classification  of  exhibits,  Paris  Exposition,  1878— 

Fifth  Group  (as  to  Fishing  Products,  Implements,  etc.) 420 

Seventh  Group  (as  to  Agricultural  Products) 258 

(as  to  Alimentary  Fish  Prodnots) 420 
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Claesification  of  exhibits,  Paris  Exposition,  187S— 

Eighth  Group  (as  to  Agricnltaral  Implements) '. 2, 10, 11 

(as  to  Piscicnltnre) 430 

Ninth  Group  (Horticulture) 344 

ambiguity  as  to  agricultural  machinery  (classes  51  nnd  76) 10, 11, 25 

Clematis  («e« Horticulture;  products:  flowers). 
Clermont-Ferrand  (Pny-de-Ddme,  Franco) — 
fishing  industry — 

fi8h,Uving .' 486 

specimens- 
casts 496 

preserved 436 

skeletons 436 

stuffed 436 

eggs 436 

Cleveland  (England)— 
agriculture-- 
live  stock — 

horses  (Cleveland  bays) 8M 

bred  in  Europe  for  cavalry  use 336 

Climbing  fish  (tee  Fish). 

Climbing  plants  (sm  Hortionltnre :  products :  fioweis,  etc.)' 
Clydesdale  (Scotland)— 
agriculture- 
live  stock — 

horses 335^836,337 

awarded  highest  premium  for  dnfb  horses 337 

prices 887 

Co«tes  &  Co.  (Alliance,  Ohio),  horse  hay-xake 161 

silver  medal  awarded 8 

Cobiti8(«MFish). 

Cochin  China  (tee  France :  colonies). 

Cochin  poultry  (eee  Agriculture :  live  stock). 

Coooran,A.J.  (New  York  City),  "Eclipse  windmill" 7 

CocoB  (««e  Horticulture :  products:  flowers, etc.). 

Cod  (SM  Fish). 

Cofi'ee  (fee  Agriculture:  products). 

(*oleman,  John,  member  of  tho  Boynl  Agricnltaral  Society,  England ;  Judge  at  Centennial  Ex- 
hibition, Philadelphia,  1876;  Juror  in  agricultural  group,  Paris  Exposition,  1878— 
gives  preference  to  American  grain-drill  over  European 102 

ColeuB  («0e  Horticulture :  products:  flowers). 

College  of  France  (Paris)— 

publications  on  pisciculture  and  oyster  culture 433 

collection  of  young  trout  hatched  at 440 

apparatus  for  hatching  fish  eggs 608 

Collionro  (Pyr6n6es-Orient!ilea,  France)— 
fishing  industry — 

fish,  preserved , 482 

anchovies 482 

Colza  («ee  Agriculture:  products). 

Comboz  (Paris,  France),  superintended  construction  of  the  aquArinm  of  the  Trocad6ro 448 

Compost  (aee  Agriculture:  fertilizers). 

Comtoise  sheep  {see  Agriculture:  live  stock). 

Concasseuis,  French  grain-cmsher,  definition 208 

Conger  (tee  Fish). 

Conifers  («ee  Horticulture :  products:  trees). 

Connecticut  (gee  United  States). 

Constance,  Lake  (Switzerland) — 
fishing  industry — 

orfes  (cyprinus  orfus) 464 

acclimated  in  tho  aquarium  at  the  Trooad6ro,  Paris 464 

Cook  (J.)  &  Co.  (Portland,  Oregon),  canned  salmon 448 

awarded  silver  medal 448 

Copenhagen  (Denmark) — 

agriculture^ 

sale  of  guaranteed  grain  and  seed  .'..-.  285^286 
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Copenhagen  (Denmark)— Continued, 
flahing  indnstry — 

seal,  whale,  narwhal  products,  from  Greenlmd,  etc 425 

flshofl 425 

pTeservedfish  » 425 

Corbeil  (Seino-et-Oise,  Franoe}— 

agricultural  machinery  manuflMstured — 

hay-preeses 237,238 

forage 237.238* 

ration 237,238* 

Corbett  &  Peele  (Shrewsbury,  England)— 

revolving  mold-board  plow,  illustration 24*,  25 

multifurrow  plows 48 

lever  cultivator,  illustration 91,02* 

5-tine  horse-hoe  and  grubber,  illustration 03*,94 

turnip  and  beet-seed  drill,  illustration.  — 100*,  110 

straw-cutter 201 

oil-oake  breaker,  illustration 205* 

Cork  (Ireland)— 
fishing  industry- 
fish,  preserved  441 

Com  (ses  Agriculture:  products;  dUo^  Horticulture:  products:  vegetables). 
Cotn-salad  («m  Horticulture:  products:  vegetables). 

Coste,  Jean  Jacques  (Paris,  France),  promoter  of  pisciculture 421 

Cotomaster  (Me  Horticulture:  products:  flowers). 
Cotswold  sheep  (aee  Agriculture':  live  stock). 

Coutelet  (£tr6pilly,  France),  plow  tested 17 

horse  hay-rake  tested  100 

Conlaat-matouari  («m  Fish). 

Coral  («00  Fish). 

Cows  {iM  Agriculture:  live  stock). 

Coxcombs  {tee  Horticulture:  products:  flowers). 

Crabs  (tee  Fish). 

Crawfish  (#00  Fish). 

Ciescute,  weed  growing  in  France 185 

Cresses  (tee  Horticulture:  products:  vegetables). 
Crevant  sheep  {tee  Agriculture:  livestock). 
CrdvecoBur poultry  (tee  Agriculture:  live  stock). 

Cribleur,  French  grain-cleaning  machine,  deflnitioa 185,186 

Crinum  (M«  Horticulture:  products:  flowers). 
Croisic  (Loire-Inf6rieure,  Fraaoe)- 
fishing  industry- 
fish— 

preserved. 432 

Crops  (tee  Agriculture:  products;  alto,  systems  of  oultivatioii). 
Croton  («M  Horticulture :  products:  flowers). 

Crouse&Fils(Vall6ed*Au1nay,  Seine,  France),  horticultural  exhibit 3G4 

Crowley  &  Co.  (ShefSeld,  England),  straw-cutter  with  safety-lever 201, 202 

Crustacea  (tee  Fish). 

Cucumbers  («M  Horticulture:  products:  vegetables). 

Cumming,  J.  (Orleans,  France) — 

reaper  tested  * 142.148,149 

illustration 147* 

mower  tested  loO 

"La  Fnui9aise,"  illustration 155* 

Cnrcnligo  (SM  Horticulture:  products:  flowers). 

Curculio  destructive  of  plums  in  TTnited  States 374 

not  prevalent  in  France 374 

Currants  (tee  Hortioulture:  products:  fruits). 

Curtis,  J.  M.  (San  Francisco,  Cal.),  wine-heater 224 

silver  medal  awarded 8, 224 

Cuttle-flsh  (tee  Fish). 

Cyanophyllnm  (MS  Horticulture:  products:  flowers). 
Cycads  (Me  Horticulture:  products:  flowers,  etc.). 
CyprinidiB  (tee  Fish). 
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Cypripedinm  (see  Hortioultnre:  prodacte:  flowers). 
Cystoderia  («M  Horticulture:  products:  flowers). 

Dahlia  («e0  Horticulture:  products:  flowers). 
Daisy  (««0  Horticulture:  products:  flowers). 
Dalmatia  (see  Austria- Hungary :  proTinces). 
Dammara  («M  Horticulture :  products:  flowers). 
Danube  Rivor— 
fish— 

oatflsh 470 

accUmated  in  Carbonnier's  aquarium,  Paris 470 

salmon 456 

acclimated  in  the  aquarium,  Tiooad6ro,  Paris 456 

silures  (silurus  glanis) 462 

efforts  to  acclimate  at  Paris  Exposition,  1867,  failed 462 

Vienna  Exposition,  1873,  fsiiled 462 

Paris  Exposition,  1878,  succeeded 462,463 

require  highly  oxygenixed  water 462,463 

Daphne  («e«  Horticulture:  products:  flowers). 

Darling  Downs  (Queensland,  Australia),  wheat  production 282 

David  (Sarlat,  France),  plow  tested  17 

David,  H.  (Orleans,  France),  wine  and  cider  press,  illustration.... 228* 

DaviUia  (tMHoriiculture:  products:  flowers). 
Dayton,  Ohio- 
agricultural  and  horticultural  machinery  manufiMtured — 

drills,  gi-ain  and  fertilizer 8, 102, 103, 104, 105*  106, 108, 114 

garden  tools 8M 

hay-rakes 8,160,161.162,164,165* 

D'jLzy,  Bridre,  imported  fii-st  short-horn  bulls  into  France  (1825)  816 

Debains,  Alfred  (Saint-Bemy,  France) — 

steam-plows  tested 17 

system  of  steam- cultivation 53,78-80 

engine  and  windlass,  roundabout  system,  illustraiion 79* 

installation  of  apparatus,  iUustration 80* 

Ddboiseuse,  French  clearing-plow,  definition  80* 

De  Bon,  Commlssary-Gencml  and  Director  of  the  Departmental  Service- 
Report  on  ''MflritimoFishingStatistics^of  France,  1676,  quoted ..-.  527-535 

Decanville  (Petit-Bourg,  Franco) — 

steam-plows  tested 17 

tests  of  plows  held  on  his  farm 10 

use  of  steam-cultivating  machinery  on  h^  &rm 62 

D<^chausseu8e,  French  vineyard  plow,  definition 216*,217 

Decker  &  Mot  (Paris,  France),  hay-press 236,236 

Dederick  (P.  K.)  &  Co.  (Albany,  N.  Y.)— 

hay-press 235 

gold  mednl  awarded 8,235 

special  prize  of  aSdxTcs  vase  (teefrontitpiece) 140,235 

tested,  on  the  Esplanade  des  Invalldes,  August,  1878 S5 

Deere  &  Co.  (Molino,  111.)— 
plows  and  cultivator — 

gang  plows  tested 40-44 

illustration 43* 

awarded  special  prize  of  a  Sevres  vase  (#00 /rontifpiees) 140 

Gilpin  sulky-plow,  illusration  SIMO* 

iron-beam  swing-plow,  illustration 26*,  27, 28 

"Peerless  Cultivator,"  illustration 92,93*,M 

gold  medal  awarded 8 

plowstested 17,27,4(M4 

De  Ladoucettc,  E.,  Baron,  Deputy  of  France,  Member  of  the  Jury,  Class  76 7 

Delahaie-Tailleur  &.  B^Jac  (Liancourt,  France)— 

beet-root  pullers,  illustrations 51*,  52* 

bisoo,  illustration 45* 

Brabant  double  plow,  with  skim-colter,  illustration 81*,  82, 83 

subsoil  talons,  illustration 82*,  33 

charme  &  trois  Bocs  (three>plow  gang),  iUustration 47* 
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Delahaie-TaUleoT  Sl  Bi^ao  (Liancoart,  France) — Continaed. 

charrae  8oaa-«ol  (mole-plow),  Ulastobtion 88, 37* 

d6boiBeiue  (clearing-plow),  iUnstration 30* 

double  biaoo,  illastration 46*,  47 

gratD-drill 100 

horse-hoe,  illustration CO* 

leveling  implement  (with  five  plows),  iUastration 48%  40 

plows  tested 17 

tounie-oreille  (chamie  Wasse)  plow,  illastration. 28*,20 

Bemarly,  Pdre  8c  Fils,  &  Foaqnart  (Origny-Sainte-Benoite,  France),  clod-crasher  and  com- 

presser,  illastration 101* 

Dendrobinm  (#e«Horticaltnre:  products:  flowers). 

DBNMARK  (Mtf,  dUOy  Copenhagen,  Binglijoebing,  Stubbel^obing, 

Jutland,  Skooshoved,  Yiborg)— 

Nyborg, 

AOBICULTURK— 

[NOTB. — Machinery^  impUmewU^  «te.,  iiMd  in  i^ricuUwn  are  indexed  tmder  Kachinery : 
agriooltural,  betow.] 

condition  of 285,286 

division  of  cnltivated  land 285 

rotation  of  crops 5485 

guaranteed  quality  of  seeds 285,286 

prodnots — 

oereaLs 285,286 

production 286,206,207 

barley 285 

production 286,296,207,208,200 

buckwheat. 286 

production 286,206,207,200 

millet 286 

prodoction ,... 286,206,207 

oats  .- 285 

production 286,206,207,208,200 

rye     285 

production 286,206,207,200 

wheat 285 

production 286,206,207,200 

clover 285 

'  leguminous  plants 285 

roots 285,200 

seeds 283 

exports — 

barley,  to  Great  Britain 285 

butter,  to  Great  Britain  286 

SouthAmerica 285 

flour,  to  Sweden 283 

rye,  to  Sweden 283 

live  stock — 
cattie— 

number 304 

exhibits 313,314 

poorly  kept 813,814 

dairy  products 285 

horses 831,832 

number 304 

Jutland  hoTBO 881,332 

used  for  agricultural  purposes 331 

cavalry 331 

draft 881 

Schleswig-Holstein  draft-horse 331 

sheep- 
number 304 

swine- 
number 804 
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DEKtfABE-Continaed. 
Fish  akd  FifiU-cuLTUBK>- 

oxhlbita 425.480 

maiiaCiLctarc»— 

fishing  TttensilSf  etc. — 

Dcta  and  apparatiM ^25^460 

flail  prodacta— 

preaerred  fish 423 

olla 425 

aeal-akina  425 

whalebone 425 

fiah— 

anchoviea 426,448,447,448 

cod 425 

hemng 425,440,447 

narwhal 425 

needle-flah 425 

porpoiae 425 

aeala 425 

ahrimpa 425 

walma 425 

whale 425 

importa — 

anchoTiea— 

from  Norway 448,447,448 

herring — 

from  Norway 448;  447 

Hacbiksbt— 
agrionltaral— 

exhibita,  claaaiflcation  of U 

plows,  imitated  from  the  EngUah 16 

Bowcra 102 

broadcast U1M12* 

ateam-cnltivating  apparatna,  imported  from  England 62 

COLONIES- 

GREKNLAND— 

exhibit  by  the  Royal  Direction  of  Commerce  of  Greenland- 
eiderdown  and  feathers 425 

fishing  industry —  « 

narwhal  teeth. 425 

seal  fat 425 

skins... 425 

oil 425 

walrus  teeth 425 

whalebone 425 

whale  oU 425 

ICELAND— 

FiSHiKo  Imdubtbt— 

French  fisheries  for  cod 528,520,530 

yield  of  fish 528,530 

valiieof  fish v 528,530 

number  Teasels  employed 520,530 

men  employed 528, 630 

Departmenti^  School  of  Arboricalture  (Saint-Maude,  France),  horticnltaral  exhibit 384 

Department  of  Agriculture  (tee  United  States  Department  of  Agriculture). 

Dopolx  (ChapcUe-en-Serval,  France),  iron  plow  tested 17 

Derosme  (Bavay,  France),  grain-drill  tested 102 

DcTonshire  (En^and) — 
agriculture- 
Devon  cattle 808 

Dieppe  (Seine-Inf6rieure,  France)— 
fishing  industry — 

utensils  manufactured 431 

D^on  (C6te  d'Or,  France)— 

agricultural  machinery  manufactured — 

plows 18 


INDEX.  573 

Page. 
D^ion  (C6te  d'Or,  Frftnce)— Oontinned. 
agrionltand  machinery  mannfactored— 

horse  bay-rakes 101* 

Diplandenia  (xeaHortionltare:  products:  flowers). 
Dishley  iLelcestershire,  England) — 
agricultnre — 
live  stock — 

sheep 320,322 

Dishley-Merino 320 

bred  in  France 320,322,823 

grand  prize  of  Agriooltaral  Society  of  France  awarded  to 320 

DlTisenr,  French  grain-cleaning  machine,  definition 1S5, 18G 

Dodds,  John  (Dayton,  Ohio>-> 

horse  hay-rake  (HoUingsworth) 161, 164 

gold  medal  awarded .    8 

tested 160 

illnstration 165* 

Dodge  (Chicago,  HI.),  hay-press 235 

award  and  special  prize  given  to  French  agent 140, 235 

Xktgs  (Me  Agricultaro:  live  stock). 
l^Ale  (Jura,  France) — 
flshmg  industry^ 

ntensils  mannfactnrod 431 

rods 431 

Dombasle  (tee  Meixmoron  de  Dombasle). 
Bora  (««e  Fish). 
Dordogne  (France)— 
fishing  industry— 

lampreys 460 

esteemed  by  the  an  cient  Romans 400 

acclimated  in  the  aquarium  at  the  Trocad6ro,  Paris 460,401 

Dorey,  bastard  ($ee  Fish). 
Dorking  poultry  (tee  Agriculture:  live  stock). 

Doss,  Peter,  poet  and  priest  of  Norway,  a  memorial  emblem  of  him  borne  in  sails  of  Norwe- 
gian fishing  vessels 482,483* 

Douamenez  (Finistdre,  France) — 
fishing  industry- 
fish- 

preserved 432 

sardines 432 

sardine  fishery 532 

use  of  artificial  bait  ("Douamenez  roc") 532,533 

("heterogeneous  hard  roe ") 533 

the  Beloit  seine % 532 

Eyraudnet 532 

Double  plow,  .definition  of  (tee,  cUto,  Machinery:  agricultural) 17  note 

Douglas,  W.  &  B.  (Middletown,  Conn.),  pumps 305 

Doulevant-le-Ch&teau  (Haute-Mame,  France)— 
fishing  industry — 

atmospheric  wheelbarrow  for  transporting  live  fish 431 

Dourdan  (Seine-et-Oise,  France) — 

agricultural  machinery  manufactured — 

grato-driUs 102, 103*,  104, 105, 106, 107*,  108 

horse-power 107*.  168*,  169*,  170 

thrashing-machines 172*,  173, 174* 

Dracaena  (#00  Horticulture:  products:  flowers). 

Drew,  Lawrence  (Hamilton,  Scotland),  breeder  of  Clydesdale  horses 337 

Drills  (tee  Machinery :  agricultural). 
Drontheim  (Norway) — 
fishing  industry- 
salted  ro©  of  cod '. 445 

Drunkenness  uncommon  in  wine-growing  countries  412 

Duckel  (Esper,  England),  early  use  of  the  gang-plow 40 

Ducks  (tee  Agricultnre :  live  stock). 

destructive  of  fish  eggs  and  young  fish 518,526 
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DuBkerqne  (Nord,  France) — 
fishing  industry— 

utensils  nuumfnctiired 431 

Durand-Claye.  Alfred,  Engineer  of  the  Bridges  and  CanaewBpya  of  Parian 

expeiiments  in  the  utilisation  of  the  sewage  of  Paris 414-418 

Durandf  P.  (Monterau,  Franoe) — 

plows  tested 18 

charros  ii  cbalne,  illustration  of 20* 

Brabant  simple,  illustration  of 21* 

details,  illustrations 21*,  22*.  23 

Durand,  Veuve  (Bourg-la-Beine,  Seine,  Franoe),  horUcultoral  exhibit 364 

Durham  (England) — 
agriculture- 
live  stock— 

short-horn  catUe ^ 805-907 

acclimated  and  interbred  in  Fraace 306,807,315^316 

Sweden 284 

United  States 806 

said  to  be  desoended  from  Hollandaise 311 

Dniy-Ite-Amiens  (Somme,  France) — 

agricultural  machinery  manufactured— 

plows 18 

Butch  Colonies  {tee  Netherlands:  colonies). 

Dtsabt.  Samuel,  Additional  Commissioner,  Rbpobt  on  "  Livb  Stock  " 301-841 

Echeveria  (M0  Horticulture:  products:  flowers). 

Ificrevisse  (tee  Fish). 

Edinburgh  (Scotland) — 
fishing  industry — 

implements  441 

bait,  flies 441 

fishermen's  wading  boots,  stockings,  etc 441 

lines 441 

nets 441 

poles 441 

reels 441 

rods 441 

EDUCATION— 

AOBICULTURB— 

Belgium — 

reterinory  college 287 

agricultural  institute 287 

2  schools  of  practical  horticulture 287 

agricultural  conferences 287 

societies 287 

France — ' 

School  of  Agriculture  411 

Hungary — 

3  primary  agricultural  schools 276 

5  agricultural  colleges 276 

Sweden- 
Royal  Agricultural  Academy  283 

model  fiirm 288 

school  of  physiology  and  agricultural  chemistry 283 

4  chemical  schools 288 

2  agricultural  colleges  ..: 284 

27  farm  schools 284 

provincial  dairy  schools 384 

agricultural  societies 283 

doiry  societies 284 

model  sheep'farms 284 

HOSTICULTURK— 

France — 

Departmental  School  of  Agriculture,  Sainte-lCande 364 

National  School  of  Horticulture,  Versailles 864,878,378,407 
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BDTJCATION-Continiiad. 

FmCICULTUBB— 

College  of  France,  Pnris 483,440,509 

£el  («00  Fish). 

£el-poat  (see  Fish). 

S^-plant  (Me Horticulture:  products:  vegetablea). 

BQYPT— 

AORICULTUBB— 

com  and  sugar  cnltivatioii  in  the  Nile  Valley 61,04 

Hachdiebt— 
agricultural— 

steam-oultivatiBg  apparatus 53 

imported  firom  Great  Britain  61,62,64 

thrashing  machines,  imported  from  Great  Britain 171, 172 

agricultural  engines,  burning  cotton  waste,  imported  from  Great  Britain 183 

Skenas  (Finland)— 
fishing  industry — 

prcflorved  fish —  428,430 

anchovies 430 

herring 430 

sprat 428 

Eleagnns  («M  Horticolture :  products:  flowers). 

Blectrio  light  used  in  France  for  agricultural  work  at  night,  illnstration 241*,  242 

Slegant  stranger  (eee  Fish). 

£]m  (f00  Horticolture :  products:  trees). 

Emmerin  (Nord,  France) — 

agricultural  machinery  manufactured — 

plows : 18 

&notteur,  French  grain-cleaning  machine,  definition 185 

Endive  (Me  Horticulture :  products:  vegetables). 

Engines  (fee  Machinery). 

England  (eee  Great  Britain). 

English  race-horse  (eee  Agriculture :  live  stock). 

Ensilage  (packing  in  a  trench,  silo)  of  maise 243-254 

definition  (eee  silo) 243 

Epidendmm  (eee  Horticulture :  products :  flowers). 

fipierreur,  French  grain-cleaning  machine,  definition 185^  186 

Epinoche  (tee  Fish). 

Esculent  vegetables  (eee  Agriculture :  products). 

fitampea  (Seine-et-Oise,  France)— 

agricultural  machinery  manufactured — 

grain- winnowing  machine 186,187* 

fitemoa  (Doubs,  France) — 

agricultural  machinery  manufactured — 

plows 18 

£tr6pilly  (Seine-et-Mame,  France) — 

agricultural  machinery  manufactured — 

plows  17 

hay-rakes 160 

Euonymus  (eee  Horticulture :  products:  fiowers). 
Evergreens  (Me  Horticulture:  products:  trees). 

Exeter,  Marquis  of  (England),  exhibited  cattle 306 

ExmooT  sheep  («ee  Agriculture :  live  stock). 

Explosives,  useof^  in  fishing-streams  forbidden  in  France 515 

Faemyband  (Norway)— 
fishing  industry — 

four-oared  flshin  g  boat 604* 

Fairbanks  (E.  &  F.)  &  Co.  (Saint  Johnsbury,  Yt.)— 

weighing-machines 7 

cattle  and  hay  scales :  gold  medal  awarded 8 

Faitot  (Maison-Alfort,  France),  grain-drills 100 

Faneuse,  French  hay-tedder,  definition  (Me,  alto,  Machinery:  agricultural) 165,166* 
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Farmers'  Friend  Manafacturing  Company  (Dayton,  Ohio) — 

grain  and  f eililizer  drills  tested 1 02 

gold  medal  awarded 8,105 

Knhn's  grain-driU,  illustration 108»  104, 105*,  lOe,  108 

force-feed  of,  illostration 10«* 

change-wheel  arrangement,  illastration 106* 

combined  drill  and  fertilizer,  illustration 1 U* 

Farquhar,  A.  B.  (York,  Pa.)— 
thrasher  and  plows — 

silver  modal  awarded 8 

Reese  combination  plow,  Ulnstrations 28* 

thrasher  tested 175 

Fecamp  (Seinc-Inf6rioure,  France)^ 

agricultural  machinery  manufactured — 

reapers 148,149 

nahlng  industry — 

atensils  manufactured 481 

F6ra  (sve  Fish). 

Fcrand  (France),  book  on  the  ' '  History  of  La  Calle  "  ( Algeria),  referred  to 437  noU 

Ferguson,  TUouas  B.,  Additional  Commissioner,  Kepobt  on  "  PisacuLTURE '* 419-^35 

Foms  (aed  Horticulture :  products:  flowers,  eto.). 
Fertili2er8  («ee  Agriculture :  sj'stemsof  oultivation). 
Fours  (Loire,  France) — 
fishing  industry- 
fish  from  the  ponds  of  Farey 436 

Fick  d:  Chase  (Baltimore,  Md.),  pickled  oysters 449 

Figs  (see  Horticulture:  products:  fhiits,  aUo  trees). 
Filberts  («e«  Horticnlture :  products:  fruits). 
Finland  («ec  Hussia :  provinces). 
Finknd,  Gulf  of— 

fisheries  of 425,120 

anchovies : 425 

bream 426 

cod 425 

eel ■ 426 

flounder , 425 

herring 425 

lavarct 426 

lote 426 

mytilus  cdulis 426 

perch 425 

pike 425 

salmon 426 

sandra 425 

seals 429 

FISH,  FISHERIES,  AND  FISH-CULTUBE- 

[Note.— TAi«  subject  it  indexed  in  detail  under  the  titles  of  the  exhibitinff  and  producing 
countries^  viz: 

Argentine  Republic,  Germany,  Spain, 

Austtia- Hungary,  Great  Britain  (with  colonies),        Sweden, 

Belgium,  Greece,  Switserland, 

Brazil,  Italy,  Syria, 

China,  Japan,  Tunis, 

Denmark  (with  Greenland       Netherlands  (with  colonies),  Turkey. 

and  Iceland),  Norway,  United  States, 

France  (with  Algeria  and       Portugal,    .  TJruguayJ — 

colonies),  Russia  (with  Finland), 

classification  of  exhibits  (Group  V,  Ckss  45;  Group  YII,  Class  72;  Group  Till,  Class  84)..  420,422 

Report  on  "Pisciculture,"  by  Thomas  B.  Ferguson 41^^535 

exhibitors,  lists  of 423,424,423,430,431-436,437-439 

exhibits— 

by  United  States,  inadequate 421,422,477 

fish 449.479 

living,  for  food,  or  in  aquaria 449^70 

ornament 470-477 
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FISH,  FISHEBIES,  AND  FISH  C  C7LTI7BE— Continnad. 
exhibits-- 
flsh- 

prodaots  prepared  fbrfood 477-179 

firesh   477 

salted,  pickled,  smoked,  dried 477,478 

preserved  io  oil,  hermeticslly  sealed 478,479 

implements  of  capture,  nets,  flsbing-tookle,  boats,  etc 48(V^06 

apparatas  used  in  fish-oultare 800-518 

laws  regulating  the  capture  of  fish  and  providing  for  their  protection 514-&16 

instmctions  fur  restocking  streams  (French  system) 517-628 

Ufaiatoations  to  the  report — 

Plate  I. — Fresh-water  Aqoorlum  of  the  Trocod^ro 410* 

Plate  IL — Fresh-water  Aquarium  of  the  Trooad6ro  448* 

Plate  III. — Planof  the  Aquarium 450* 

Plate  lY. — Sections  of  the  Aquarium,  horizontal  and  vertical.-. 450* 

Plate  V. — Sectional  elevations  of  the  Aquarium  450* 

Plates  YI.  VIT. — M.adraques  used  in  the  Mediterranean  in  the  mackerel  and  Spanish 

mackenl  fisheries 480* 

Plate  Yin. — ^Norwegian  vessel  for  transporting  fish 482* 

Plate  IX.— Twelve-oared  fishing  boat  of  Norway 484* 

Plates  X,  XI.— Cod  and  herring  fishing  boats  of  Norway 480* 

Plate  XII.— Norwegian  fishing  sloop 488* 

Plate  XIIL— Herring  fishing  boat  of  L undflord  (Norway) 490* 

Plate  XIY.— Norwegian  seine-fishing  boat 488* 

PlateXY. — Police  sloop  for  the  fishing  grounds 494* 

Plate  XYL— Fishing  police  sloop  400* 

Plate  XYIL— Seine-fishing  boat  of  Hardan^er  (Norway) 498* 

FlateXYIIL— Gill-net  fishing  boat  of  Hardanger 500* 

Plates  XIX,  XX.—Fi8hing  boats  of  Lister  (Noiway) 602* 

PUte  XXL— Four-oared  fishing  boat  of  Norway 504* 

Plate  XXII. — Norwegian  praams 500* 

Plates  XXUI,  XXIY.— Norwegian  siz-oared  fishing  boat 508* 

Figure  1. — Apparatus  for  aerating  the  water  supplied  to  the  Aquarium  of  the  Troca> 

d6ro— vertical  section 451* 

Figure2 — The  rame— horizontal  section 452* 

Figure  3.— Fishing  smocks  of  Aalesund,  Norway 488* 

Figure  4. — Williamson's  California  fish-hatching  apparatus 510* 

Figure  5. — Wilmot's  fish-hatching  apparatus 510* 

Figure  8. — Carbon  tier's  can  for  tronsporiing  fish 512* 

fish,  fish  products,  etc. — 

ablet  (bleak)  ■ 450, 458»  460, 517 

ttmbaiais  (tronsparput  fish) -.., 470 

anobos  (climbing  fish) 470,470,477 

anchovies 424, 425, 430, 432, 438, 440, 447, 448, 528, 68S 

arder 444 

assipa 444 

barbel 461,518,510,522,523,525 

borraouta 442 

bass 477 

bastard  dorey 442 

trumpeter 442 

blay 517 

bleak  (ablet) 466,468,400,517 

boar-fish 442 

botermarmelje 444 

bream 424, 426, 420, 442, 461, 464»  517, 518, 522 

brffl 518 

bull-head  (chabot) 517 

burbot  (eel-pout,  lotte) 450,518 

butter-fish 442 

calllchthys 470 

callionymns- 448 

capelan 441 

carp. 443,455,457,461,405.467,476,517,518,519,520,521,528,585 
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FISH,  FISHERIES,  AND  PISS  CULTURE-Continued, 
flflb,  fish  prodact«,  etc. — 

catfleh 442,470 

of  tboDanabo  (silurus) 462,453 

catbarina 442 

caviare 478,479 

cbabot  (boll-bead) 517 

obar  (omble  cberalior) 457 

cberolicr 518 

obab  (cheTanno) 456 

clams 449 

cUmbinjr  fish  (anaboa) 470,478,477 

cobitis ; 470 

cod ...  .424,  423, 420, 431, 432, 440, 441, 442, 443, 445, 440, 447, 448, 440, 478, 480, 481, 482, 484. 486. 488;  527. 

528,520,530.532,533 

roe  (bait  for  aardinee) 478,532.533 

liver  oil .' 443,483 

conger 533 

coral 437,438,430 

conlant-matoaaTi 444 

crabs 424,426,420,431,450.470,514 

crawfish 470 

Crustacea 438,440,444,440,628,533 

cattlc-fifih 424 

cyprinidas 436^470 

dora 470 

dorey.  bastard 442 

6crevis8e 424 

eel 428,420,433,443,460,470,477,517,534 

ed-poat  (burbot,  lotto) 450,518 

elegant  stran'xer 442 

epinocho  (stickleback) 464 

fera  (lavaret,  species  of  salmon) 457,522,524 

fisb-meal 478 

flathead 442 

flounder 423,420,442,480,533 

flying  gurnet 442 

frogs 426,460 

fuudulus 470 

garden  (ido,o:fe8) 457,459^464 

goldfish 461,470 

gourami 470, 471 

gudgeon 456,450,460,463.464,518 

gurnet 442 

flying. 442 

red 442 

small 442 

haddock 441,477.478 

hake  477 

halibut 477 

herring  424, 425, 427, 430, 432, 411, 443, 440, 447. 448, 477, 486, 400, 402, 408,  500, 502, 527, 528, 520, 531, 533 

husk 478 

ide(ganlon,  orfes) 457.450,464 

iriko  (amollnsk) 413 

isinglass 438,430,442.444,470 

kelp-fish 442 

■kln-yu    470 

lamprey 426,420,460,461.533 

lavaret  (fuTa.>8pecica  of  salmon) 426,420,457,522,524 

Ifaig 441,442,478 

loach 517 

lobster 424.448,440,470,478 

logologo 444 

lomp 444 

long4fiing-ya(teleflCope--fisW 470,478 
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FISH,  EISHEBIES,  AKD  FISH-CULTURE— Continued, 
flab,  fish  products,  etc.— 

lote ' 490 

lotte (burbot,  eel-pout) 459,518 

macou.  (aalmon) 448 

mackerel 424,441,445,446,447,478.480.404.502,527,628,533,534 

Spanish 480 

macropods  (paradise-flsh) 470, 47 1-473, 474, 476 

madropores 438 

margaritana  (a  mollnsk) 426 

menbaden 494 

minnow 464,517 

missi-nelty-aooari 444 

moUnsks 424,426.434.440 

motber-of  pearl 439 

mullet : 442.538 

mn^scls 483, 434, 435, 436, 52'»,  538 

mytil  as  (a  mollnsk) 426 

narwhal 425 

nases 462 

needle-fish   425 

ne^renoog  kassonronranwa 444 

omble  chevalier  (char) 457 

ombre 470 

orfes  (garden,  ide) 457,450,464 

onrouenvjfle 444 

oysters  421,433,434,435,436,439,443,440,528,538 

palonrdes 435 

.    paradise-fish  (macropod) 470,471-473,474,476 

patakker 444 

pearls 439 

perch 425,420,442,463,517,518,621.522 

pilchard : 442 

pike 425,429,442,463,405.466,467,517,518,521,522,523 

plaices 638 

pollock 477 

porpoise 425 

pout 429 

protons 479 

quoiquoiaasa 444 

randosia 517 

rase 429 

ray 477,588 

roach 426,429,401,521 

rock 442 

rock  bass 470 

rotengle  (red-eye) 457,617 

nnghey 442 

ruff 463 

salamander 420, 460 

salmon . . .  .426, 427, 428, 429, 433, 441, 443, 444, 445, 447, 448, 449, 455, 450, 457, 477. 478. 511, 514, 515. 517, 

518, 519, 621, 522, 52a,  524, 525 

salmon  trout 443 

Sandra 425,429,518 

sardines .424,432,433.438,440,478,479,527,528,532,538 

saule-bot  te  444 

sea-elephant 440 

seal 425,429,478 

shad 475 

shark 438 

shtimps 425,431,528,538 

slk 427,428 

silakka(stroemming).--. v 427,428,429 

silurus  (cat-fish  of  the  Danube) 462,468 

silver  bream 443 
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FISH,  FISHERIES.  AlTD  FISH^ULTURB-Contliuied. 
flab,  flab  prodnctB,  etc— 

Bilvereel ■. 443 

akipjack-plke 442 

snapper 444 

snoek-pirapaa 444 

Spanisb  mackerel 480 

sponges 480,481,487,438 

sprat 427 

sticklebaok  (spinocbe) 464 

stockflsb 440,447 

stranger ^.         442 

sturgeon 470,533 

telescope-flsb  (long-tsing-ya) 470,476 

tencb 464,405,467,617,518,619,520,521,622,828,525 

tortoise 438,439 

touToalooron-witwittie . .  444 

taiinsparent  flab  (ambassls) 470 

travale. ' 442 

tilton 420 

tront 426.420,433,430,441,449,456,458,514,518,519,521,622,823,525 

trumpeter  ..^ 442 

tunny .' 432,433,434,438 

turbot 633 

turtle 438.440 

umber 517, 518*  519, 522, 523, 525 

walrus  ^ 426 

warapa-Jerasi 444 

warokou 444 

wbale 425,440 

whalebone  .  425, 430 

whiteflsb 458.465,475,511,517,328 

whiting 442,533 

witte-quiqui 444 

'  yellow-taU 442 

zebra-flsh '. 442 

books,  publications,  illustrations,  etc.— 

Baird :  Reports  of  the  United  States  Commission  of  Fish  and  Fisheries 471, 478, 480 

Boierre:  treatise  on  salt  marshes  and  their  productione 433 

Bouchon>Brandeley :  treatise  on  pisciculture  in  I^Yanco 483 

reports  on  pisciculture  and  oyster  culture 433 

Carbonnier :  reports  on  the  management  of  the  Aquarium  uf  the  Trocad^ro  quoted  455, 4S6-46S, 

466,467-400 

report  on  truisportation  of  flsh  quoted 511-^18 

Cavelier  de  CavervUle :  "  Coral  Fishery  on  the  coasts  of  Algeria" 437  note 

DeBon,  Commissary -General,  etc. :  report  on  French  maritime  fishery  statistics  for  1876 

quoted 527-^58$ 

Fedderson:  books  on  pisciculture  in  Denmark 425 

Ferand:  "  History  of  La  Callo  "  (Algeria) 437no<e 

Friele :  '  *  Notices  sur  les  PAcheries  de  la  Norwege" 478  notm 

Kemmerer :  treatiaes  on  pisciculture  (France) 434 

Xa  Blanch^re :  treatise  on  fish  known  to  the  ancients 435 

Lacaze-Duthiers:  "  Natural  History  of  Coral" 437noto 

Leroux:  paper  on  oysters  and  moUusks  (France) 4% 

Haillard:  essay  on  breeding  eels  (France) 435 

Millet:  aquicultural  publications  (France) 43S 

illustrations :  ancient  mosaics  discovered  at  Lyons,  France,  representing  fish 435 

plates  of  fish  and  aquaria 436 

Pii^ol :  painting  of  coral-boats  on  flshing  grounds 438 

map,  ichthyological,  of  France 439 

model  of  oyster-cultural  establishment  on  the  Seudre,  France 494 

plonsof  pLacicultural  establishment  at  Suisse,  France 434 

reservoir  for  Crustacea 434 

oyster-park,  at  La  Teste,  France 435 

river  and  marsh  breeding  places  for  fish  and  Crustacea 430 
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FUhpineal  («m  Hah:  fish  prodnots). 
WImaden  (now  partly  in  France,  parOy  Belgiam)— 
agricnltare— 

methods  andlmplemento i$ 

live  atock— 

cattle 318 

interbred  with  HoUandaiae 318 

grand  prize  awarded 312 

boraee 884.840 

bred  in  Sootiand 338 

aheep 328 

Flat-bead  (aae  Fish). 
F]*x  (#00  Agricnlture:  produota). 
F^ekkQord  (Norwfty)^ 
flifbing  induatry— 

fiah,  preaerred 448 

mapsofaobnoniiaheriea 448 

Floranoe  (Italy)— 

agriddtiiral  maobinery  mannfnctured— 

aeedera 102 

flailing  industry- 
Italian  extremarinemalaoologicaloolleotion  448 

Flounder  (#00  Flab). 
Floor  (M0  Agricnltare :  manaihctarea). 
Flowers  (fea  Hortlcnltare :  products). 
Flying  Gurnet  (aee  Fisb). 
Fontainebleau  (Fmnce) — 
bortlcnlture-— 

aapangna 387 

Fontenay-aux-Roaea  (Seine,  France) — 

agricultural  machinery  manufactured — 

grape-preaaea 221*,  222*,  223 

Fontenay-lte-Louvrea  (Seine-et^ae,  France)— 
afcricultural  machinery  manufnctnred— 

plowa 17 

Floreatry  (•ea HortionltuTe :  products:  trees). 

Foreata,  extent  of,  in  France 288 

F^vrAt-Collin  (Guiae,  France),  plowa  teated 18 

Forget-me-not (f00 Horticulture:  producta:  flowers). 

Fort,  XL  J.  (Montaigia,  Fiance),  wine-preaa,  acrew  and  hydraulic 238 

Fouob6,  A.  (Paris,  France),  agricultural  caldron,  illustration 212,218* 

FoucherdeCarefl,  Senator  of  Froaoe,  member  of  the  Jury,  CUa8  76 7 

Fowler,  John  (Leeda,  England)— 

introduced  ateam-plo wing  by  wire-rope  traction,  18S6 81 

manufactured  double-engine  acts  of  tackle 81 

improrementa  in  tackle 81 

Fowler  (John)  A  Co.  (Leeda,  England)— 

ateam-plow  tested 17 

system  of  steam  cultivation 53,G8->88 

prise  awarded  by  Royal  Agricultural  Society,  of  England,  1858 58 

Highland  Society,  of  Sootiand 58 

uaedbyScottiah  Steam  Cultivation  Company 55 

double-engine  tackle  exhibited 58 

uaed  in  Scotland 56 

Algeria 58-68 

Egypt 81,84 

production  of  ateam  cnltiTating  machinery 88 

coetofoutfli 84 

double-engine  tackle  in  operation,  illuatration 85^ 

engine,  iUnatration 86*,87 

lope-porter,  illustration 87*,88 

engine  with  two  winding-drums,  iUustration 79* 

movable  headland  anchor,  illuatration 71* 

wlndlaaa  for  roundabout  system,  illue tration 74*,  ?5 

anchor  for  roundabout  system,  illustration 74*,  75, 78 
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FowJer  (John)  8c  Ca  (Leeds,  Engluid)'Oontiniied. 

d-fanow  balance-plow,  lllastration n*,82 

3-f urrow  bolancd-plow,  for  pngar-eane  caltlTation  82 

steam-grnbbor  ("kniJfer"),  Uluatration 60,89* 

turning  enlti vator,  iUoaiiat Ion 84*,  85 

turning  harrow,  illastration 85.80* 

steam  harrow 88* 

combined  harrow  and  seeder,  illustration 85^87^ 

steam-roller,  illobtration 87* 

disking  machine,  illustration 88* 

draining  plow,  Qlnstration 88* 

reclamation  plow,  illustration 88^88* 

Ibwler,  John  Eersley  (England),  exhibited  cattle 3M 

ITbwls  (f00  Agriculture:  lire  stock). 

Fox,  George  (England),  exhibited  cattte 306 

FRANCE  (M0,  otoo,  AbiUy.  Chatressao.  Maison-AUbrt, 

Adoor  BiTor,  Ghauvet,  Lake,  Hanche, 

Alx-en-Prorenoe,  Cheneoey-par-Quingey,        Manois, 

Amboise,  Cherbourg,  Harchals, 

Andemos,  Clermoot-Fexrand,  Karennos, 

Angers,  Collioure,  Karmonti 

Aicaohon,  Corbeil,  IfarseiUes, 

Ards,  Croisic,  ICortijnifiB, 

Argentenil,  Dieppe,  Merchines, 

Arras,  D^on,  Mouse  Hirer, 

Arrert,  D61e,  Moissac, 

Asniteea,  Dordogne,  Hontaigls, 

Andenge,  Douamenez,  Monteran, 

Anray,  Donlevant-le-Ch4teaa,         Montmorilkni, 

Anteuil,  Donrdan,  Montpellier, 

Arallon,  Dunkcrquo,  3Contrenil-aons-Boi^ 

Avignon,  Dury-lte-Amiens,  Morlais, 

Ananches,  Emmerin,  Monlins, 

Basso,  £tampes,  Kanoy, 

Bavay,  Etemoz,  Nangis, 

Bayenx,  £tr6pUly,  Nantes, 

Beaufort,  F6camp  Nerera, 

Belon,  ChAteau  de,  Fenrs,  Nice, 

Berck-snr-Mer,  Flanders,  Nloris 

Blangy-lte-ATras,  Fontainebleau,  Nogent-sur-Hame, 

Blois,  Fontonay-aox-Roses,  Normandy, 

Bordeaux,  Fontenay-lte-Louvres,         Orlgny-Saintd>Beiialte, 

Boulogne,  Fumay,  Orleans. 

Bourbon-Lancy,  Goscony,  Ormcsson. 

Bourcefranc,  Gaul,  Paladru,  Lake. 

Bourget,  Lake,  Qennoyilliers,  Palais, 

Bourg-la-Reine,  Gkmesse,  Paris. 

Bray,  Granrillo,  Pan,  Gares  de, 

Bresles,  Guise,  Pavin,  Lake, 

Brest,  Gujan-Mestras,  Petit-Bourg, 

Brittany,  H6rault,  Poissy, 

Buoquoy,  Jalliea,  Pomoton  Islands, 

Buisse,  Ki^eau,  ChAteau  de,  Pont-l'-AbbA, 

Burgundy,  Kio'melo,  Prorenoe, 

Burtin,  LaBaumo,  Pay, 

Calvados,  La  Fosse,  Quevil])', 

Camac,  Langeais,  QoiberonBay, 

Cassieu,  ChAteau  de,  Lansuedoc,  Baatigny, 

Caucolc,  LaTeate,  Redon, 

Cette,  Liancourt,  Rennes, 

Cliappelle-en-Serval,  Limousin,  Rhone  River, 

Chapus,  L'Orient,  Rooho-BenuHd, 

CharoUes,  Lyons,  Roohefort; 

Charranl,  ChAteau  de,        Maine,  RocheUe, 

ChAteanroux,  Maine-Simon,  RoslAres, 
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FBAKCE  («0^  alsOt  Bonen,  Sceaux,  Trinltd-snr-Mer, 

SaLleB-d'-Olonne,  Segr6,  Troyes, 

Saint- Di6,  Seine  River,  Yanne  lUver, 

Sain t-GUles-sor- Vie,  Sottons,  Lake,  Varnes, 

Saint-IIilaire-du-Bies,  Soissons,  Ycnd6Q, 

Salnt-Tzaire.  Sologne,  Yenaillea, 

Salnt-Marlin-de-B6,  Sotteville,  Yienne  lUver, 

Sainte-Haude,  Tancroa,  Yierzon, 

Saint-MauTe,  Teste,  YiUe-cn-Bola, 

Saint-Remy,  Tbil-en-Yezin,  Yillcneuyo-sar-Lot, 

Saint-Yivien,  Thomcry,  YiUiers-au-Floa, 

Salaj^iao,  Toulon,  Yitr6, 

Sorlnt,  Toulouse,  Yivier, 

Sartlie  River,  Tours,  Yonne  River)— 

Sarzean,  Tremblade, 

AOmCULTUUB— 

fKoTB. — Madi,inery,  tmpImMnte,  «te.,  u$Bd  in  agriculture  are  indexed  under  Hachinery : 
agricultural,  b^oto.] 

condition  of 10,261-871 

land- 
area  occupied  by  different  cultuzes 206 

ikrma 266,267,268 

tenure  of 266^267 

changes  caused  by  tbe  Revolution ;...         287 

proportion  of^  to  agricultural  population 255 

not  divided  by  fences 289,287 

systems  of  cultivation- 
similar  to  those  of  England 00,255 

rotation  of  crops 268,260-271 

biennial 260,270 

triennial 260,270 

quadrennial  268,260 

fertilizers,  use  of 114,115,268,200,270,271 

ammonia,  sulphate. 115 

compost   268;269 

guano 268,260 

marl 115^270,271 

phosphates 246,268,260 

soda,  nitrate 115 

stable  manure 115,230,253,268,260 

production  i>er  animal 246,268,260 

planting,  methods  of— 

two  crops  grown  together 185^106^286 

plowing,  methods  of — 

plowman  walks  at  work 27 

farrows  full  length  of  field,  narrow  tracts 27,31,105,207 

deep S3 

best  done  by  steam-tackle  («««,  o^fo,  "Machinery :  agricultural :  steam  culti- 
vating)    S3 

in  ridges 38,30,48,40,00 

harvesting,  methods  of— 

slovenly 185 

gavel  oUowed  to  lie  before  binding 122,186 

binding  130 

baling  straw  («da  live  stock,  below) 167,288 

labor-saving  expedients  (eee  Machinery:  agiicultuxal,  betow). 

return  for  capital  invested 255 

products 206 

beets  (eee  roots,  below), 

cereals 130,261-263 

production 266,206,297 

to  be  separated  from  one  another  in  rotation  of  crops fi60 

barley 106,262,206,297,299 

varieties— 

celestial  (from  Italy) ^ 262 
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AOBICULTUBI-> 

prodooto— 


barley— 

▼arietles— 

HQnguian i. 202 

six-rowed 288 

prodnotion 288 

in  rotation  of  orops 278 

buckwheat — 

prodaction 288^  298, 297, 288»  298 

in  rotation  of  crops 278 

ooni(maise) IIS^  248»  247, 288, 296, 297, 1 

little  grown 44.93,: 

matares  imperfectly 254,: 

nse  fur  table  not  understood 283 

fed  to  stock  (iM,a<fo,Uye  stock,  50low} 83,981.208^248-854,263 

prodaction 248,247,286 

mfflet 283,296,287 

little  grown 263 

exbaosting  to  the  soil 268 

production 988 

oats 115,196,282,296,297,299 

varieties 

generally  similar  to  AmOTioan 282 

Mack 262 

Pronier 28S 

white 282 

Hungarian 262 

production 262;  288 

in  rotation  of  crops 268,288,270 

planted  with  rye 288 

▼etches 185 

rye 196^262,282,296,297,: 

production 262,: 

grown  for  soiling 288 

ensilage 232 

planted  with  oats 268 

wheat  268 

in  rotation  of  crops 268,269,270 

wheat 11M96, 261, 262, 296, 297. 296, 299 

▼axieties— 

Australian  black  winter 282 

black  spring 282 

Bourges,  white  (fhm  Belgium) 281 

bybridixed 281 

Brunswick , 261 

Chietam 281 

English  red 261 

golden  drop  (red) 261 

Hallet 261 

hybrid 261 

Kent 281 

Kissingland 281 

miracle 262 

Xoah's 281 

Nonetie  (from  Switserlond) 282 

Prince  Albert 261 

Rousseau 261 

Spanish 282 

thickset 281 

Victoria 261 

white  starch  (spring) 282 

production 
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mAirCB-H»onttaiiied— 

AOBIGULTUBlfr— 


planted  with  lye 196,200 

Inrotatkm  of  crops 02,268,200,270 

not  grown  saocMsftilly  in  wine  ooontry 410 

clieetnatB 204 

fruite— 

applee 223,220,227 

grapes 210,221,223,206 

gmeees 204,265 

Tarietlea— • 

barley  graas 205 

broom  (rescue) 204 

canary  (ribbon) 20ft 

clover,  in  rotation  of  crops 200,270 

cook's  foot  (orchard) 205 

conch 205 

creeping  bent  264 

English  rye 205 

fesoae,  floating 205 

meadow 205 

red 205 

ibx-tail,  meadow 205 

hair 206 

honey 206 

Hudson  Bay 205 

improved  ont  grass 204 

Incem 116,265,270 

yields  three  crops 265 

renoyates  the  soil 265 

in  rotation  of  crops 62,270 

meadow 266 

oat 264 

orchard  (cock*s foot) 265 

red-top 264 

rescue  (broom) 264 

ribbon 265 

sheep 265 

sweet-scented  Temal 204 

timothy 266 

hops 264 

prodaction  264 

leguminous  plants 263,264 

beans 264 

fed  to  stock 264 

in  rotation  of  crops 268,260,270 

pease 263 

▼arieties— 

Belgian 268 

block  Hungarian 268 

Hungarian 268 

purple-podded 208 

grown  for  the  table   268 

feedfngstock 208 

fodder  for  stock 288 

in  rotation  of  crops 268 

oleaginoas  plants : 264 

production 264 

varieties — 

cameline 204 

colaa 204 

in  rotation  of  crops 200 
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AomCULTUUB— 

products — 

oleaginona  plants — 
varieties— 

bemp aM 

linseed 2M 

olives ; 22S^2M 

poppy 26i 

rape 204 

roots- 
production 40,264 

in  rotation  of  crops 988,260^370 

beeU 204 

methods  of  cultivntinj? 88, 80, 48, 50, 51.  US 

for  sugar  mnnnfactoie 40^50,51,247,: 

production 204,: 

fodder 247 

in  rotation  of  crops 62, 268;  270 

cannot  endure  great  heat 247 

potatoes 115,204,280 

in  rotation  of  crops 268;270 

textiles 204 

flax S04 

production 264 

in  rotation  of  crops 209 

flaxseed-cake  fed  to  live  stock 205 

hemp 246,264 

production 204 

tobacco 115i,264 

prmluotion 264 

manufactures— 

alcobol  48.51 

beet^ruot  sugar 40.51,: 

cider 221,225,226,: 

oil ; 230 

used  in  preeerring  flsh 432,478 

wine  216;  221,233,2s 

expressed  by  men^sfeet 

plants  acclimated — 

barley ,  from  I  taly  

wheat,  from  I}el;;ium 281 

Switzeilond 268 

imports- 
cereals — 

from  Sweden 

corn  (maize) — 

from  United  States 

meat— 

from  United  States 

sheepskins — 

from  Argentine  Bepublio 

operatives- 
work  performed  by 287,: 

day's  labor 

women  as 

wages 

live  stock — 

asses  and  mules — 

nimiber 304 

birds- 
market  for,  in  Paris S82 

cattle— 

number 256^  SSo;  268, 804 
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I  ive  stock— 
oattle— 

varietiea 306,  a07, 31+-318 

Bandaise 818 

Breton 815,816 

Chorolalse 816,317 

awarded  prise  as  best  for  general  use 317 

Oaronnoise 318 

Limousin 817 

awarded  jj^rand  prize  for  draft  cattle  by  tlie  Agricultural  Society  of 

France 317 

Konnandy 314,315 

Parthenoise  318 

Salers 318 

short-boms  (bred  from  English  stock) 306,307,315,316 

great  attention  paid  to  breeding .306,807,314,818,340 

governmental  encouragement 306, 314 

dogs- 
varieties— 

mastiff 328 

Newfoundland 328 

poodle 329 

Saint  Bernard 828 

shepherd 329 

market  for,  in  Paris 382 

goats- 
number 269,304 

horses — 

number 255^256,267,269,304 

varieties 337-389 

Boiilonnais,  draft  horse 389 

Breton,  saddle  horse 339 

Limousin 339 

said  to  be  descended  firom  Arab  chargers  oaptured  from  Saracens 339 

infosion  of  Arab  and  Engluth  breed 339 

Normandy 837,838 

originally  of  German  breed 337 

infusion  of  English  breed 387,838 

Arab  breed 338 

used  for  cavalry,  cabs,  omnibusses,  eto 338 

Percheron  (Norman) 338,839 

as  draft  horses 888,839 

breeding,  insuffloient  care  for 837,388 

by  the  government,  Pompadour  stud , ^..         339 

poultry — 

attention  paid  to  breeding 827 

sheep- 
number  256,269,304 

exhibits,  number  of 319 

varieties 319-324 

Art6sienne  Oongwool) 320,328,824 

Berrlchone  (medium  wool) 823, 824 

Boulonnaise  (long  wool) 1 324 

Bretonne  (long  wool) 324 

Cauchoise  (long  wool) 323,324 

Champenoise  (medium  wool) 824 

Charmois 319,324 

Comtoise  (long  wool) 324 

Crevant  (medium  wool) 324 

Flamand 320 

Languedocienne  (medium  wool) 324 

Lauraguaise   323 
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PBANOE-~Contixiued. 

AOBICULTUBE— 

live  stock— 
sheep— 

▼sxietles— 

Hanohamp >2S 

Merino 819,820.: 

originally  a  Spsnish  breed 310^: 

H6tis-Merino 319,320.821,; 

'  mountain  sheep  (12  races) 319,: 

Iformande  (long  wool) 820, 323;  3M 

Picarde  (long  wool) 820,391 

Poiterine  (long  wool) 824 

Solognote  (medium  wool) 3M 

Algerian  sheep  acclimated  and  inteibred 828 

BngUsh  sheep  acclimated  and  interbred 320, ! 

Dishlejs  (Leicester) 310,320,82: 

New  Kent 320,834 

Shropshire 328 

Southdown 819,821,82%: 

native  breeds  inferior 819,: 

•win<^— 

number 256;,  280;  804 

varieties 825^326 

Limousin - - 326^  8SB 

Normandy 826 

Knglish  swine  acclimated  and  interbred 380 

Middlesex,  prize  awarded 3S6 

breeding  neglected  until  recently 8S6 

live  stock — 

number 250,250;  267, 289 

asses  sod  mules 280,804 

cattle  250. 256, 289;  804 

cows 

oxen 

goats ...  289,304 

horses 2S5, 256, 287. 209;  804 

sheep 250.289,304 

swine 256, 200;  804 

working  animals  on  fkrms 216, 267 

kept  in  stalls  and  yards 289 

manure  from  115^239,246.! 

meat  product    271,' 

<lalry  product 271 

improved  by  ensilage  of  green  fbdder 243,244,252,253 

.    feed  of— 

cooked  food 212-215 

com  (maize)— 

cutosfudder 201,205,263 

preserved  by  ensilage 243-2S4 

grain- 
crushed 203-205 

barley 211 

beans 211,264 

com  (maise) 211,: 

oats 

pease 211,: 

rye 

grass 204,260 

hay 211,243,244,247,204.265 

oil-cake 203,: 

pea-vines  as  fodder 

roots 206-211 

sliced 207,: 

beets 211,: 


INDEX.  589 


FRAirCS— Contiiiiied. 

AOBICULTintl— 

live  ttock— 
feed  of- 
root*— 
alioed— 

carroU : 211 

tamipa 2U,24S 

tamip-radisbes 211 

ij-e  folder,  presezred  by  ensflage 252 

•traw,  fresh 267 

tnxsaed lOT,  171, 211, 288 

FXBH,  FlSHRRim,  AND  FlSH-CULTUBX— 

exhibit i21, 422, 490-436 

of  flah-cnltoral  proceaaea  and  apparatoa 421,433-480 

faiadequate 421,422 

of  fishing  implements 480,481,480 

inadequate 421,422 

of  flab  food-prodacta 477-479 

inadequate 477 

liatof  exhibitora 481-488 

fiah-enlture— 

artmdal  propagation  of  flah 517-628 

initiated  in  France 421,422,470,614 

eatablishmfut  at  Hiiningen  loet  by  Franco-GermaiL  war 422,428 

^ipUances  and  apparatus  (M«  Manufactures,  bshto), 

fbod  lor  fiah  in  aq nar ia 474-478 

during  tnuvportsition 511, 512 

laws  oonoeming  the  capture  and  protection  of  flah,  abatnMsi  of 514-618 

proylalon  for  the  restocking  of  streams 614, 518, 517-628 

classification  of  fresh-water  fish  according  to  their  useftUness 517 

adaptation  of  water  to  fiah r 517 

time  and  conditions  of  laying 617, 518 

multiplication  of  fish  by  artificial  fecundation  and  protection  of  the  eggs 518 

conditions  of  eggs  and  mil t  for  fecundation 518, 510 

process  of  artificial  fecundation / 510,520 

fecundation  of  eggs  attached  to  other  bodice  520,521 

tronspoi'tation  of  fecundii  ted  eggs 621 

incubation  of  eggs,  apparatus  for 621-523 

Incubation,  duration  of,  and  care  required 523 

oare  for  young  fish  after  birth 523,524 

transportation  of  young  fish 524 

arrangementa  for  natural  laying  of  oggri ;  spawning  grounds 625^528 

oyster-culture 421 

building  devoted  to  the  exhibition  of 421, 500 

exhibitors  of 483-488 

artificial  hatching  and  raising 488 

appliancea  and  apparatua  («m  manufactures,  below). 
aquaria  and  aquatic  collectiona— 

aquaria  exhibited 484,435,438,470 

freah-water  fish 434,485 

salt-water  fish 435 

water-cresaea 435 

oijtstaeea 488 

P.  Carbonnler's  series  of  aquaria 4B8, 402, 470-477 

odleotion  of  exotic  and  ornamental  fish 402,470-477 

anabas  (from  the  Ganges,  India) 470,470,477 

oallichthys  (from  BrozU)    470 

oatflah  (from  the  Danube) 470 

(from  ITorth  America) 470 

cobitis  fossilis  (from  Northern  Surope) 470 

doraa  (from  Buenos  Ayres) 470 

ftmdulus  ( from  NorUi  America) 470 

gourami  (ft^m  India) 470,471 

kin-yu  (from  Japr.n) 470 
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Fisn,  FlSBBBIBB,  AND  Fl8B-CULTURK~ 

aqnaila  and  aquatic  collections — 
aqnaria  orbited— 

P.  Carbonnlor'a  aerie«  of  aquaria^- 

collectiaa  of  exotic  and  ornamental  flali— 

macropods  (from  Cochin  China)..... 470,471-478,476 

ombre  (fVom  Turkey) 470 

p  roteus  ( fh>m  A  nstria) 470 

rock  bans  i/hmi  Canada) 470 

sUarus 462 

teleacopo  fl sh  (from  China  and  Japan) 470, 476 

transparent  lisb  (from  Bengal) 470 

grand  fresh* water  aquarium  of  the  Trocad6ro,  under  the  direction  of  P.  Car- 
bonnier 440-465 

perapectiyo  views 419»,  448* 

plana 450* 

sections,  horizontal  and  vertical 450* 

sectional  elevations 450* 

method  of  conntmction 449.450,451,452-455 

table  of  details,  materials,  prices 452-454 

the  24  tanks,  arrangement  of 449,450,451,456-465 

water  supply,  temperature,  etc 450, 450, 450, 401, 40S,  464, 468 

apparatus  for  aerating 451*,  452*,  4^  403, 408 

varieties  of  fish  contained  in 455-405 

ablet  (bleak) 450,438,400 

barbel 461 

breme 101,404 

bnrbdt  (lotte) 450 

carp    456,457,401,464.405,467 

char  (omble  chevalier) 4S7 

chevanne 458.401 

chub 458 

cralw '      450 

eels 400 

epinoches  (stickleback) 404 

fera  (lavarct) 457 

frogs  400 

goldfish 401 

gudgeon 450,459.400,403,404 

id«(orfes) 404 

lamprey 400^461 

lavarnt  (fora) *. 457 

lotto  (burbot,  eol-pout) 450 

minnows  : 464 

omble  chevalier  (char) 457 

orfcs(ide) 464 

perch 46S 

pike 403,40^408,467 

roach 465 

rotengle  (red-eye) 457 

ruff 468 

salamander 400 

salmon  ^ 455^450^457 

silurus  (catfish  from  the  Danube) 402,463 

stickleback 464 

tench 404.40^467 

trout 450. 4o8 

whiteflah 458,465 

apparatus  for  retarding  hatching 500 

hatching  apparatus 455 

35, 000  Cnllfomia  salmon  eggs  hatched  in 455, 456 

artificial  fecundation  of  trout 458 

foodforthefish 400,457,458.400.402,403,464 
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Fish,  FmRERiBs,  and  Fish  cultubb— 

Aquaria  and  aquatio  collet^tiona— 

colleotioii  of  living  troat,  etc.,  from  Lake  CbaxiTet  pisolcaltxiTal  work* 433 

eels 435 

trout 485,44« 

fisb  f rom  ponds  In  the  Plain  of  Farey 436 

cyprinldce 436 

dead  fish,  skt-lutons,  casts,  etc 43ft 

living  sea  plants  from  the  Meditermnean 436 

salts  from  the  Vie  River 488 

treatises,  publications,  maps,  etc. — 

Bolerre:  treatise  on  milt  marshea  and  their  productions 483 

Bouohon-Brondeley,  G.  J.  B. :  tri-atise  on  pisciculture 433 

reports  on  piscioaltaro  and  oyster  onlturo 438 

Carlxnuiier,  P. :  reports  on  the  management  of  the  Trocad6ro  aquarium  and  habits 

of  the  fish,  quoted 4&5. 456-465, 466, 467-469 

report  on  transportation  of  fish,  quoted 511-513 

De  Bon,  Commissary 'General,  eto. :  report  on  French  maritime  fishery  statistics  for 

1876,  quoted 527-535 

Kemmerer:  treatises  on  pisciculture    404 

LaBIanch^re,  ILde:  treatise  on  fish  known  anciently 435 

Leroux^B.:  paper  on  oysters  and  moliusks 435 

Maillard,  A. :  essay  on  breeding  eels 435 

Millet, C:  aquicultaral  publications 435 

map,  ichthyological,  of  France  436 

plans  of  piscicultural  establishment  at  Buisse 434 

reservoir  for  cmstocea 434 

oyster  porks  at  La  Teste 435 

river  and  marsh  brecdhi;]^  places  for  fish  and  Crustacea 436 

model  of  oyster-cultural  e»tab!ishment  on  the  Scudro ^ 484 

illustrations :  ancient  mosaics,  discovered  at  Lyons,  representing  fish 435 

plates  of  fish  and  aquaria 436 

fisheries— 

in  fresh  water,  lakes,  rivers,  streams- 
laws  regulating  514-^16 

fishing-grounds  defined 514 

seanons  and  hours  defined 614, 615 

size  of  fi>h  that  may  be  taken 514 

nets  (meshes)  prescribed 615 

forbid  obstructing  waters  614 

poisoning  or  polluting  waters 514, 515 

use  of  explosives 515 

'   destructive  kinds  of  tackle,  etc 515 

require  erection  of  fish-ladders 515, 516 

measures  for  restocking  streams 514,516 

the  property  of  the  State 514 

awarded  by  public  sale  or  licenses 514 

under  charge  of  governmental  agents,  fish-wardens,  eto 516 

restocking  streams  (vm,  alio,  fish-culture,  aiovc) 514,516,517-526 

in  salt  water — 

report  of  the  Commiasory-General  on  the  maritime  fishing  statistics  for  1876 . . .  527, 535 

on  Atlantic  coast 431 

herring 627,531,682 

mackerel 534 

in  the  Mediterranean  Sea — 

for  coral 437 

now  mostly  carried  on  by  Italy 487 

mackerel 480,627 

sordines 627,632,588 

timny 434,435 

on  coast  of  Norway 

for  cod 488 

on  coast  of  NewfoimdloBd— 

forced 527,528,529 

herring 529,680 
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FiBR,  FISHXBIS0,  AXD  FXBH-CULTUUB— 

fisheries — 

in  salt  wftter>- 

on  cooat  of  Saint  Pierre  and  Hiqnelon 5M 

on  const  of  Iceland — 

for  cod ^ ^ 528,528,690 

maritime  flsherie»— 

Tttluo  of  yield 537, 528, 629, 680, 531«  533, 533 

quantity  of  catch 628;  629, 580, 531, 682, 538 

number  of  Tesaols 629,530,583 

men 629,530,533 

govenimental  encouragement  by  subsidies 58i 

implements,  vessels,  etc.  (tee  manafaclorea,  bdow), 
fish,  fish  pitxlucts,  etc — 

ablet  (bleak) 460,458,460^517 

ambassis  (transparent  fish) 470 

anabas  (climbing  fish) 470,476,477 

anchovies 482,440,447,448,528,583 

barbel 401,518,519,522,523,525 

bass 477 

Way 517 

bleak  (ablet) 450,458,460,517 

breme 401,404,617,518.522 

brill 583 

buU-head  (chabot) ^ 517 

burbot  (eel-ponttlotte) 459,518 

calliohthys 470 

carp 455,457,401,404,403,407,470,517,518,519,520,521,522,523,525 

catfish 470 

of  tho  Danube  (sllarus) 462,403 

chabot  (bullhead) 517 

char  (omble  chevalier) 457 

chevalier 518 

chevume  (chu\)) 458;  401 

climbing  fish  (anabas)  470, 476;  477 

cobitis 47C 

cod 431,432,478.488,527,528,629,530,533 

roe  (bait  for  sardines) 478.532,533 

^    conger C33 

coral 437 

crabs 431,439,470,514 

crawfish , 470 

cmstacea 444,440,528,533 

cyprinido) 486,470 

doras 470 

eel 435,400,470,477,517,524 

eel-pout  (lotte,  burbot) 450, 518 

epinoohe  (stickleback) 404 

fera  (lavaret) 457,5^2,624 

flounder 533 

frogs 460 

fhndulus 470 

garden  (ido,  orfes) 457,450,404 

goldfish 461,470 

gourami 470,471 

gudgeon 456,459,400,403,464.518 

herring 432,440,447,527,528,529,531,633 

Ide  (giirdon,  orfes) 457,459,461 

kin-yu 470 

lamprey 400.401,538 

l»varet  (fern) 457,622,524 

loach 517 

lobster 470 

long-tsing-ya  (teleaoope  fish) 470,476 
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Fish,  Fishekibs,  and  FisH-cuLTuaB— 
fish,  fish,  products,  etc.— 

lotte  (burbot,  eel  pout) 459, 5l8 

mackerel 527,528,533,634 

maoropods  (paradise  fish) 470,471-473,474,476 

miimows 464,617 

mollusks 432 

mullet 638 

mussels 433,434,435,436,628,533 

nasea 462 

omblo  chevalier  (char) 467 

ombre 470 

orfe8(Bardon,ide) 467,459,464 

oysters 421,433,434,435,436,628,533 

palourdes 485 

paradise  fish  (macropod) 470,471-473,474,476 

perch 463,517,518,621.622 

pike : 463,466,466,467,617,518,623 

plaices 533 

protens 470 

randosia 517 

ray 477,538 

roach 465,521 

rock  bass 470 

rotengle  (red-eye) 457,617 

ruif 46S 

salamander 460 

salmon 433.434,455,456,457.514,615,617,518,619.521,522,523,624,526 

sandra 618 

sardines 432,433,478,470,527,528,532,533 

shrimps 431,528,533 

sUnrus  (catflsb  of  the  Danube) 462,463 

sole 633 

sponges 430,431 

stickleback  (epinoche) 464 

sturgeon 633 

tdeecoi>efl8b  (long-tsing-ya) 470,476 

tench 464,465,467,617,518,619,520,521,523,526 

transparent  fish  (ambassis) 470 

trout 433,485,449,456,468,514,518,510,521,622,528,626 

tunny 432,433,634 

tarbot 533 

mnbep 518,522,523,620 

whalebone 430 

whitefiah 458,465,517,528 

whiting 683 

manufactures- 
whalebone 430 

imitated  in  bnfialo  horn,  as  "Indian  whalebone" 430 

fishing  utensils 430,431,481 

lines 431,481 

rods 481,481 

nets 430,431,432,480,532 

dragnets 431,432,434,515 

weirs 431,515 

mode  by  hand 430,431 

machinery 430 

hand  nets,  scoops 432,515 

seines 432 

Belot 632 

Eyraud 632 

fykes 481 

trawl 480 

size  of  meshes  fixed  by  law 015 

mandraques 480*,  584, 685 

38  P  B-*VOL  6 
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Fish,  Fuhbubs,  akd  Fish-cultube 
manofaotares— 
fishing  nt^nails — 

hooks 431 

knives 431 

snares  (for  crabs,  etc) 431 

tron&scs 431 

gigs 431 

twine  for  lines  and  nets 431 

gut 4S1 

contrivances  for  retaining  bait 4^1 

artificiiU  bard  roe  (bait  for  sardines) 532,633 

fish>cnltaral  appliances — 

apparatus  for  transporting  live  fish 431, 433, 434, 435, 4C3, 511, 512^,  513. 524 

fish  eggs 433,521 

hatching  fish  eggs 433,435,455,509,521-523 

imitated  from  American 509, 510 

retarding  the  hatching  of  eggs 509 

raising  iish 433,509,524 

hatching  oysters 430 

fish  ladders 515.51 

tanks  for  transportation  and  sole  of  live  fish 469 

reservoirs 434,435,409 

sluices 434 

processes  for  preserving  sea* water  imputrescible 436 

oxygenizing  water 436, 451*,  452*,  403, 4C7-469 

oyster^cnltural  prodnctioua  and  processes 433-43G 

utensils  and  apparatus 433.434,435,450 

collectors 433,434 

hives 434,430 

hurdles 434,430 

food  products 432,433,477 

fish,  preserved 433,433 

in  oil 432,478,479 

dried 430 

pickled , 432,532 

salted 432 

smoked 432 

oysters 433-4aG 

dried 433 

preserved  in  glass  Jars 435 

vesaels— 

number  employed  in  Iceland  cod-fishery 529,530 

Xowfonndland  cod-fishery '. 529 

deficient  in  lightness  aud  speed 629,530 

Boulogne  herri  n  g  boats 531 

number  employed  in  general  fishery 633 

model  sea-going  fishing  vessels  fitted  out  by  governmental  subsidios 584 

steam  vessels  for  drag-net  fishing 534 

oyster  transport  boats 434 

exports— 

sponges 431 

fish  preserved  In  oil 47g,  479 

imports — 

anchovies — 

from  Norway ^ 446^447.445 

opd  roe  (bait  for  sardines)— 

from  Norway 478,533 

herring — 

from  Norway 446,447 

safanon  eggs — 

from  United  States 455,456 

sponges 430,431 

sale  of  fre8h.fish(w«,aZw,  Paris:  markets) 469,470,477 


INDEX.  595 

Page. 
FR  ANC  E-<)antinued. 

UORTICULTUBB— 

exhibits  of 865 

the  Exposition  groonds 846.365 

flowers 365,373 

fmits 365,373-386 

To«;etable8 £65,373,386-391 

at  inteniational  eshibitton  of  flowers  and  fmit.,  at  Versailles,  Angast,  1878 376. 402-405 

instromontalities  for  promoting — 

Departmental  School  of  Arboriculture,  Sainte-Mai:do 364 

Garden  of  Acclimation,  Paris 359, 406 

Model  Garden  at  Gennovilliors  (raalntaint^d  by  the  Paris  municipal  government,  for 

the  utilization  of  city  sewage 414, 415, 416, 417 

Mutual  Aid  Society  of  the  Market  Gardeners  of  the  Seine 417 

National  School  of  Horticulture,  Versailles 364,378,370,405 

Nursery  of  the  city  of  Paris,  Auteuil 364 

K"ogent-snr-Mame 401 

Soci6t6  Centrale  d'  Horticulture  de  Franco 886, 415, 416, 418 

Soci6t6  Centrale  d*  Horticulture  do  la  Seine  Infdrieuro 385,386 

School  of  Agriculture 411 

imports— 

tnit,  from  Germany 374 

Italy 374 

grape  vines,  from  United  States 846, 346, 40«»  400, 410, 411, 412 

tools,  from  United  States 308,390 

methods  of  planting  and  cultivation — 
flower-gardening  and  ornamentation- 
accessories— 

bridges 402 

cascades  and  basins '. 355,402 

fountains 348,351,852,400,402 

gravel  walks 348,350,851 

railings .351,354,400 

rock-work 355,400 

statues 348,351,352 

tents  and  awnings ". 250 

vases 354 

creeping  plants 371,372,400 

ivy 351,353,400 

out-flowers  (fee  Paris:  markets  of). 

lovo  of  the  French  people  for  flowers 393, 394 

ferns ^ 302.403 

flowers  and  foliage  plants- 
arranged  in  beds 347-353, 403 

circular 349,353 

geometrical 352*,  353 

ornamental  forms 349,351* 

oval 347,348,349,350,531,358 

borders 347,350,351,354 

paiieiTt'S 348 

ribbon  lines 347,340,350,351,3f2,39C 

contrasting  colors 350, 351, 354 

blending  of  colors 349,351,352,353 

massing  of  colors 347,348,349,350,351 

mixed  collections  and  groups 349,350,351,352,354 

gradation  of  sizes 847,848,340,351,352,353,354 

grass- 
in  belts  and  borders 348,349,350,351,353,354 

lawns 346,349,350,353 

pUts 351,352,355.402 

rye-grass  used  for  rapid  growth 346,347 

treated  with  fertilizers 346 

mowing 340,398 

sprinkling 340,  j98* 

shrubbery  and  ornamental  plants 346, 348, 353, 354, 379, 373, 400, 401, 402, 403, 405 
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HOBTICULTURE— 

methods  of  planting  and  cultivation- 
market  and  kitchen  gardening- 
care  and  skill  of  the  gardeners « i 886;  387, 883 

furnishing  supply  at  all  seasons 887,388,890 

by  successive  plantings 388,390 

use  of  forcing  appliances  («e«  applifutces,  below) 887, 388, 393, 394 

irrigation 395 

thorough  cultivation * 895 

economy  of  space 393,395 

close  planting 388,895 

several  crops  on  the  same  area 887,896 

ground  in  use  throughout  the  year 395 

use  of  fertilizers — 

compost 387,395 

fine  earth 387,890 

sewageof  cities  («M,  oZfo,  Paris:  sewage  of) 418-418 

stable  manure 8d7,390,395 

seasons  and  varieties  of  productions 886,387,391,416 

prices 891 

excellence  in  size 387 

quality 387 

subterranean  culture  of  mushrooms 389-391 

model  garden  (Jardin  module)  maintained  by  the  Paris  municipal  government 

at  Gennevilliers,  for  the  utilization  of  the  city  sewage 414, 415, 416, 417 

crops  produced  in 416,418 

trees  and  grape-vines — 
tmit  trees — 

grown  on  walls 857*,  397*,  407 

stretched  wire 858 

wire  trellises 356 

with  proj  ec ting  cover 856*,  397* 

in  pots 857, 858*,  875^385 

under  glass 375 

training- 
en  espalier 866*,  35C*,  359*  377, 405 

in  foncifol  shapes 355,356* 

candelabrum 356*,  961* 

cone 860 

cordon 366*,  858*.  856*,  362* 

distaff  (guenouiUe) 360,405 

fEin 856* 

goblet 960 

palm 962* 

spiral 856*.  858*,  368* 

V'scrossed 361* 

circular 850* 

cruciform 358* 

by  means  of  iVames 850* 

on  stretched  wire 358^860,863* 

wire  trellis 356*,  857* 

wire  rods 857,858 

by  grafting  supplementary  limbs,  etc 859,860 

in-arching 859, 360*,  361* 

twisting 330,860* 

utility  of 859 

concealing  unsightly  walls,  etc 350^300,361 

economy  of  space 359 

increased  yield  of  fruit 857, 850;  860 

variety  of 864 

transplanting— 

time  for 856^877 

without  ii^juring  fhiit 877 

protecting  flg  trees  in  winter 885 
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metbods  of  planting  and  caltivation— 
ireea  and  grapo-Tinea — 
gri^te-Tinea — 

grown  in  open  air 378,381,382,405 

under  glass 378,881,883,405 

green-hooses 378,381* 

covered  trellises 358*,  405* 

onwaUs 383, 406, 406*.  407*,  408*,  410 

wire  trelliaos 382 

with  protection 404*,  408, 407, 409* 

stakes 408* 

without  support 408,409,410 

in  pots ^ 378,870,380* 

training 406 

en  espalier 356*.  408*,  409* 

spiral 379,380* 

spur  system 407* 

destmotive  inflaenOes — 

oidium 382,406,413 

snlphnr  used  to  prevent 382,406,413 

phylloxera  vastatriz 345,407-413 

American  vines  introduced,  as  beiog  exempt  firom 345, 346, 408-412 

region  devastated  by 345,346,407,408,410,413 

region  ahout  Paris  exempt  from 345, 406 

international  conference  of  grape-growers  concerning 408-410, 413 

chemical  remedies  ineffectaal 410 

excessive  heat 406 

moisture 406 

mistaken  system  of  cramping  the  vines — 409,410,413 

season  of  planting 381 

production 381,383 

care  and  skill  of  the  grape-growers 406, 407 

ornamental  and  shade  trees- 
employment  of— 

in  city  streets  (tee,  aZ«o,  Paris) 392,399-402 

great  a t teo  tion  pn  id  to 393, 400, 40 1 

propagating-houses,  nurseries,  etc,  to  supply  requirements 401 

in  parks,  gardens,  public  squares 346, 348, 392, 399, 402 

evergreens 348,362,363,400 

transplanting 346 

large  trees a. 346,348 

rapidity  and  skill  of  gardeners  in 346, 348 

excessive  and  f anta  stic  trimmin  g 400 

variety  of 348,364,399-402 

appliances,  implements,  tools  («ee,  alto,  Machinery,  beHow) — 

lawn-mowers 156,346,365,398 

pumps 365 

gardeners*  tools 365,398,399* 

watering  cans .397,398'' 

lawn  sprinklers 897,398* 

wire  trellises  for  training  fruit  trees  and  vines 355*,  856*,  357*.  350 

with  covers 356*,  397*,  407, 409* 

of  glass 405* 

walls  for  training  fruit  trees  and  vines 357*,  408* 

with  protecting  covers  397* ,  406*,  407* 

guides  and  frames  for  trailing  trees  and  vines 858, 359*,  SCO,  303*,  380*.  400 

glasses  for  preserving  grapes  and  flo  wers  fresh 380 ' 

frames  for  preserving  and  exhibiting  flowers 380, 381* 

greenhouses 381*.  382*,  384*.  401 

hot-beds 382, 883*  387, 888, 393, 394, 390* 

curved  glass  sash  for  greenhouses,  hot-beds,  etc 383* 

bell-glasses  (cloches) 388, 393, 394*,  396* 

racks  for  storing  and  transporting 394* 
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HORTICULTUltB— 

appliances,  implementB,  tools — 

frames^  covered  "with  paper,  cloth,  etc.,  for  protec'ting  young  plants. 894*,  385* 

straw  matting  protection  (paillassons) 895^,396* 

walls,  as  temporaiy  protection,  obout  roots  of  trees 401 

iron  gratings  about  roots  of  trees  in  asphalt  payements 400* 

shields  for  trunks  of  trees  in  city  streets 400,401 

products- 
flowers  and  ornamental  plants,  shrubs,  etc. — 

abies  (3  varieties) 3«4 

achyranthus 350 

adiantum 403 

aloe 372,302 

aloysia 392 

alsophyllas 403 

altemanthera  351,353,392 

alyssnm  (koniga  maritima  variegata) 348,350,354 

amaranth 392 

ampelopais 372,400 

3  varieties 372 

anthurinm 408 

oralia 403 

arbutus 405 

artemisia 352 

aspenula  odorata 348 

aspidium 403 

asters 372.891,392,402 

nucuba 405 

azalea 348,402 

balsam 372,392 

begonia 349,361,352,354,370,392,403 

5  varieties 349 

13  varieties 370 

collection  of  varieties 403 

bertolonia 403 

bistia  (3  varieties) 863 

bnxus 803,405 

4  varieties  863 

cactus 392 

caktdium 403 

calceolaria 351,354 

•   cameliajaponica 363 

canna 850,851,332,354,392 

carnation 872,391,302 

centaurea  (2  varieties) 351 

century  plant  (aloe) 372,392 

cephalotaxus 364 

cineraria 347 

cissus  discolor , 403 

vitlginia 373 

clematis 371,400 

16varieties 371 

climbers 372,373,400 

ampelopsis 372,400 

3  varieties 372 

clematis 871,400 

16  varieties 371 

honeysuckle 372,400 

passiflora S72 

rhlncosperraum  (4  varieties) 372 

smilax  (3  varieties) 372 

solanura  (2  varieties) 372 

coleus 350,851,892,403 

cotomaster . . . : 405 
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products — 

flowers  and  ornamental  plants,  shrubs,  eto.— 

coxcomb 349,802 

croton  (7  varieties)  405 

C3-anophyllum 403 

cycads 372 

cystoderia  falgida iO'd 

dahlia 373,391,892,403 

daisy 847 

dammaraBrownii 804 

daphne 364,405 

davillla 403 

dendrobium 403 

drocsna 403,404 

8  varieties 404 

echeveria 353,354  371,392 

36  varieties  named,  firom  a  collection  of  100 371 

eleainius 405 

euonymos 364,373,402,405 

ferns 392,403 

forget-me-not 391,892 

fnschia ; 351, 352, 8M,  392, 403 

geranium 348,349,850,351,352,353,354,368,392,403 

6  varieties : 349 

8  varieties 350 

4  varieties 351 

3  varieties 853 

6  varieties 353 

single,  11  varieties 368 

doable,  14  varieties 368 

gillyflower 347,350 

gladiolus 369,301,392,403 

55  varieties 369 

gloxinia 372,403 

1 0  varieties  named,  firom  a  collection  of  100 372 

gnaphalium 850 

godetia 872 

gomphrenas 392 

gymnogramma 403 

hedera  (2  varieties) 364 

heliotrope 354,391,392,403 

hibiscus 354 

holly , 862,363,402 

21  varieties 362,863 

hollyhock '     372 

honeysuckle 372,400 

hydrangea 392 

ice-plant  (mesembryanthemum  crystallinum) 351 

ilex  (Me  holly). 

india-rubber  plant 392 

iris  (7  varietiesnamed,  from  a  collection  of  30) 871 

ivy 351,352,400 

Ja]>an  lilies 892 

japonica 348,868 

Juniper 3G4 

koniga  maritima  variegata  (alyssnm) 348, 350, 354 

larkspur 872 

lanrocerasns 405 

laurus 405 

lignstrum  (2  varieties) 363,405 

lobelia 350,351,863 

manettl 361 
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PRANCE— Continned. 

HOSnCVLTUBB— 

producta— 

flowers  and  omAmental  plants,  ahraba,  etc. — 

marigold 

mesembrjantiiemlun  oryatollinnm  (dm  ice-plant). 

mignonette 391 

mimnlna 347 

morning-glory 892 

mnsaa 3H372 

naatnrtiiun 348 

nepbolepia 498 

oleander ! 861,392.405 

orange  bloaaoms 891 

orchids 403 

osmanthaa 364^405 

4  varieties 361 

palms 364,35^372,302,403 

pansies 347,348.872 

passiflora 872 

pelargonium 843, 388;  382 

13  varieties 368,8fi0 

peony  (4  varieties) 870 

pcrilla 350 

petunia 360.351,862,333,403 

pbillyrea 405 

pbilodendron 403 

pblox 370, 372;  882 

perennial,  22  varieties 370 

pbotinia 405 

pinks 392 

podcntillA 8T2 

podocarpns  (2  varieties) 304 

popples • 348 

portnlacca 392 

pritcbardia 403 

pyrethmm 849,850,351.353,854^391,392 

rotinospera  (7  varietl^) 8^  364 

rbamnns 3C4 

rbincospermom  (4  varieties) 372 

rbod  odendron 347, 402 

ricinos 854 

roses 861,365-368.880,391,692 

Bourbon  and  Noiset  to  (9  varieties) 307, 3CB 

hybrid  remontant  (88  varieties) , 365-367 

moss  (3  varieties) 888 

tea  (17  varieties) 367 

rosmorinns 406 

saUaburia  odiantifoliA 864 

sciadopytis  verticillata 304 

smllax  (3  varieties) 372 

snap  dragons 392 

solonum  (2  varieties) 372 

taxodinm 364 

taxus  (4  varieties) •• 363 

torrcya  (2  varieties) 364 

tropaBolum 847,392 

verbena 392,403 

veronica 348,892 

viburnum 405 

vinca 892 

violets 881 

zinnia 358,372^403 

several  varieties „, 358 


FBAKCE— Continued. 

HOBTICULTUBB— 

prodncte— 
frnit— 
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models  of,  exhibited 385,886 

ahnonds 391 

apples  («M,  alto,  Agricnltare) 861. 376*,  877, 88«,  801, 404 

varieties  referred  to 876,386 

53  varieties  named 377 

"Noble  deBodort,"  with  illustration 876*.  377 

for  cider 386 

eating 386 

models  of 386 

apricots '. 876,886,391 

generally  of  peach  variety 376 

models  of 886 

cherries ...874,386,391 

varieties  referred  to 374,886 

6  varieties  named 374 

models  of 386 

chestnuts 264 

onrnmts 885 

8  varieties  named 385 

flgs 385 

grapes 216, 221, 251, 266, 275, 276, 278, 286, 288, 378, 379, 383, 391, 393, 404, 405-413 

for  the  table 378.405 

wine-making 378, 383 

varieties  deferred  to 879,383,404,405,406,410,411,412 

67  varieties  named 379 

4  varieties  named 383 

13  varieties  (imported  from  TTnited  States)  named 411 

5  varieties  (imported  from  TTnited  States)  named 412 

melons 391 

nectarines 376 

7  varieties  named 378 

oranges 391 

peaches 361,875,876,388,891,393,404 

varieties  referred  to 377, 378, 386 

49  varieties  nimi  ed 375, 376 

models  of   386 

pears 358,861,877,378,386,391,393,404 

varieties  referred  to 377,378,3a) 

61  varieties  named 877,378 

for  eating 380 

cooking '. S86 

models  of 386 

pinms 874»875,386,391 

68  varieties  named •. 874, 375 

varieties  referred  to 386 

not  infested  by  the  cnrcnlio 374 

models  of 386 

pomegranates 405 

qninces 386 

models  of 386 

raspberries 361,385 

7  varieties  named 385 

strawberries 361, 873, 374*,  391, 418 

varieties  referred  to 373,374 

1  variety  named ^45 

28  varieties  named 373 

"Fraise  Dura,"  illustration  of 374* 

trees,  etc— 

fmit— 

collections  of,  exhibited 346, 364 

apple 855*,  356*,  857*,  358*.  359*,  361, 418 
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PRANCE— Continued 

HOBTlCULTUnB— 

prodacto— 
trees,  et& — 
fruit- 
cherry  355^,356 

fig 385 

grape-vines  845, 840, 856%  378, 370, 380*,  881, 303, 405, 

406*,  407*,  408*.  409*,  410*,  411, 412, 413 

peach 4 335*,  357*.  350*,  361, 393, 418 

pear 355*,  356*,  867*,  358*  360, 361*.  3C2*,  377, 393, 418 

ornamental  and  shade — 

colloctiona  of,  exhibited 340,864 

amacaria '. 405 

oedar,  Deodar 400 

conifers 402 

elm 399,402 

evergreens 348,362,363,364,400,402,405 

horsachestnut 314,399.402 

linden 373,399 

magnolia 348,303,404 

maple 373,399 

puwlonia 392,399,402 

piano  (sycamore) 399,403 

Ke(]Uoia 400 

vegetables,  kitchen  and  commercial  (ae^  cUto,  Agricolture)— 

absinthe  (wormwood)  — 416,417 

angelica 416 

artichokes 389,391,410,418 

asparagus 380,387,301 

beans 2G+,  2QS,  260, 270, 271, 273, 274, 275, 277, 278, 270, 282,  'JSG,  391, 410, 418 

beets 38, 39, 48, 49,  GO,  51,  53, 01, 115, 243, 247, 264, 208, 275, 282, 288, 410, 418 

Brussels  sprouts 410, 418 

cabbage 886,387,888,391,396,416,417,418 

varieties 387,388 

carrots 389,391,396,416,418 

cauliflower 386, 387, 391, 396, 416^418 

varieties  .  3S7 

celeriac 410 

celery 391,410,417,418 

chords 388,391 

chicory 388,301,417.418 

commerce,  plants  of— 

absinthe  (wormwood) 410,417 

'  angelica 41G 

peppermint 416,417 

com,  maize  («m,  oZfo,  Agricnltare) 418 

corn-salad 388 

cresses 388,391,418 

cucumbers 391 

egg-plant 801 

endive 888,391 

garlic 416 

gherkins 391 

kohl-rabi 418 

leeks 391,416 

lettuce 388,891,394,417,418 

cos 891 

13  varieties  named 388 

mushrooms 889-391 

onions ...391,416,418 

parsley 391 

pease 391 

peppers 391 

peppermint 416^417 
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FRANCS— Continued, 

HOBTICULTURB— 

products — 

vegetables,  kitchen  and  commercial — 

potatoes  (Me,  atto,  Agriculture) 388, 8B9, 891, 3i)6, 404, 416, 418 

varieties 388,380,404 

inferior  to  American 388,404 

pumpkins 391,410,418 

radisbcs 380,391,390,418 

salad  plants 380,394,390,418 

celer}' 391,410,417,418 

chicory 388.391,417,418 

corn-salad 388 

endive 388,391 

lettuce 388,391,394,417,418 

Swiss  chards 388,391 

water  cresses 388,891,418 

salsify 410 

spinach 391,410 

squashes  391,418 

tomatoes 391,395,418 

turnips 418 

wa^r^resses 388,891,418 

wormwood  (absintlio) 416, 417 

Machdcbrt  (including:  tools,  impIempntR,  appliances,  processes) — 
agricultural  and  horticultural — 
exhibits  of— 

classification 11,25 

plows 16 

di£ferent  from  English  and  American 10, 18, 19 

variety  of  styli'S  and  sizes  18, 19 

single — 

wooden  mold-board 19,20*,  27 

charruo  ii  cliaino 20* 

with  avant-train 20*,  21, 27 

Brabant,  simplo 21*,  22* 

Durand's  plovr  bodies 22*,  23 

ono-wheelo4l 22*,23 

two-wheeled,  with  jointer  (rosette) 23*,24 

movable  point 25*,  26, 27 

monosoc 26*,  27 

turning  mold-boord — 

tourne-oroillc,  charrue  Wasso 28*,  29*,  30* 

Brabant  double 31*,  32, 33 

with  skim  colter 81*,  33 

subsoil  talons 32*,  33 

skim  share '. 32*,  33* 

sabsoU ► 84*,  35- 

Brabant  subsoiler 34*,  3 

scarifier 360 

draining •. 88,37* 

mole-plow 86*,  37' 

trenching 37* 

ridging 38*,  8* 

clearing  (d6boiseuse) 399 

gang-plows 39, 40 

bisocs  41*,  43, 44*,  45* 

bisoc  double 46*,  47 

trisoc 47* 

leveling  implement^  5  plows 48*,  49 

root-diggers 49 

potato-diggers 49,52* 

simple  eflbt 49*,  50 

double  effet 60* 

beet-root  pul  ler 61*,  52* 

digger 32* 
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FBANCE— Cootinned. 

MACHDncKT  (indnding  toolB»  implements,  appUancea,  prooesses)— 
agricultural  and  horticultural — 
exhibits  of— 

steam  cultivating  apparatus «•— •      58^62 

imported  from  Great  Britain 62 

use  of 62 

roundabout  tackle 78* 

engine  and  windlass  for 78;  79* 

installation  of 80» 

cultivators- 
imitated  firom  the  English 90 

horse-shoes - 90*,  91* 

extirpatenrs 91* 

scarifioatenr-eztirpateurs 92* 

harrows — 

variety  of 95 

flexible 95*,  96 

chain -      97, 98 

land-rollers — 

more  used  than  in  TJnited  States 99 

Crosskill  dodcrusher 100*,  101 

clod-crusher  and  compressor 191* 

seeding  and  sowing  machines 102,199 

grain-driUs 103*.  104, 105, 106, 107*.  108 

shiftable  feed-movement 107* 

telescopic  seed-tubes 108* 

LaFran9aise 109 

seed-drills HO* 

broadcast  sowers Ill 

broadcasting-plate  for  drills  113* 

broadcast-seeders 113^,11* 

fertilizer-sowers 114,115*.lie 

plow-drills 117* 

rayonneur  (marker) 118* 

harvesting  machines — 

sheaf-bands 138,139 

binding-stick 138* 

Lapparent*s  automatic  tie 139* 

reapers 147*,148,149 

copied  fh>m  American 1-48 

mowers 150 

LaFran^aise 155* 

inferior  to  EngUsh  and  American jl 155 

lawn-mowers  («M,  alto.  Horticulture,  ctbwe) 156 

hay-rakes 190 

heavier  and  more  expensive  than  American ICO 

horse-rakes 160*,  161* 

hay.teddors 165, 166" 

horse-powers— 

one-horse,  overhead 167',  1G9 

vertical,  overhead-rod 168*,  169 

columnar,  overhead,  band-wheel 168*,  169,170 

with  ground-rod 169*,  170 

more  generaliyuscd  than  in  United  States 167,199 

thrashing-machines 171 

designed  to  preserve  the  straw 17 1 

peg-drum  machines 171 

hand-power  thrasher 172*,  173 

one-horse-xrawer  thrasher 172*,  173 

portable  thrasher,  mounted  horsepower 173,174* 

large  thrashers  driven  by  engines 173 

oblique-slotted  beater  for  thrashers 175,176* 

hull  era  for  clover,  luceni,  saiiafoin,  etc 183*,  184 


INDEX.  605 

Page. 
FBANCE— Continued. 

Machi>*eby  (indnding  took,  implements,  appliances,  proceflses) — 
agricnltaral  and  horticultural— 
exhibits  of — 

grain-cl^Hiners 185-190 

great  varietj  of 185,180 

necessitated  by  mixture  of  weeds 186 

crops 185 

slorenly  hairesting 185 

blast  and  aspirator  machines 180,187* 

adjustable  cylindrical  sieve 180 

riddle-sorters 101*,  192 

grain-sorter,  trieux 198*,  104, 195 

dented  plates  of 194* 

dented  and  perforated  plates  of 195* 

barley-sorters,  for  breweries 195*,  196 

sifUng-sbrtlng-separators 196*,  197 

stone-cleaners 198* 

aspirator 198,199 

with  rolling-screen 199 

straw-cutters- 
all  of  one  pattern 200 

grain-crushers 203 

aplatiseurs  (flatteners) 203*,  204 

oil-cake  breakers 205 

com-shellers  of  American  pattern 205 

root  washers,  cutters,  pulpers,etc 206 

washers 206*,  a06 

cutters 207, 208*,  2117 

food-cooking  apparatus 212 

portable  apparatus 212* 

agricultural  caldron 212,218 

IwUer 213*,  214 

vineyard  implements- 
great  v^ety  of 216 

vineyard-plows 216*,  217*,  218 

ddchansseuses 216*,  217 

rechausseuses 216,217* 

plow  for  hilly  ground 217" 

double  mould-board  plow 218* 

gang-plow 218* 

Burgundy  rouelleuso 219" 

horse-hoe 219*,  220 

harrow 219*.  220 

scraper  and  rake 220* 

shears,  knives,  etc 220,365,808,899* 

presses,  etc 1 221,225,234 

machines  for  pressing  and  stalking  grapes 221*,  222*,  228 

grape-crushers 223* 

grape-mills 223*.  224 

pumps 224 

must-heaters 224 

cider  or  oil  press 225*,  226 

constant  movement  for  presses 226* 

three-speed  mechanism  of  apple-presses 227* 

lever  differential  presses 227*,  228 

wine  and  cider  presses 228*,  231* 

hand 232*,  233 

hydraulic  presses 228,229* 

oil-presses 229*,  230 

combined  screw  and  hydraulic  presses 230*,  231 

toggle-presses,  oil 282*,  233*,  234 

hay  and  baling  presses 235,236 

general  use  of 236 

tmssing-presses 236*,  237^ 
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FIlANCE->Continned. 

Machikert  (mclading  toolB,  implements,  appliances,  procesaes)— 
Agricitltnral  and  horticnltand— 
exhibits  of— 

bay  and  baling  presses — 

forage-presses 237, 1 

radon-presses 238* 

electric  light  for  field  work  at  night 241*,  242 

ensilage  of  maize 243-254 

silos 247*,  250- 

maize-catting  maehines 249 

groenhonses,  trellises,  etc.  (ms  Horticnltnre,  above). 

field  trials  of 12-15 

of  harvesting  machinery,  at  Marmont,  Jnly  22  and  25 13, 14,  VStH,  141, 142 

competitors 142,150,100 

map  of  field 121*141 

reapers 142 

mowers 150 

hay-rakes leo 

electric  light  for  night  work  in  field 241,242 

^  of  plows,  cnltivators,  seeders,  etc.,  at  Petit-Bonrg,  Jaly  29 14,  IG.  19, 40, 53, 102 

competitors 17,18,40,42,53,102 

map  of  field 16* 

deep  plowing 38 

gang-plows 40,41,42 

steam-plowing  apparatus 17,(3 

grain-drills,  seeders 102 

general  employment  of— 

rode  plows  largely  in  use 19, 28? 

hand-implements,  in  Tineyard  cultivation 21C 

improved  machinery  genemlly  wanting 267, 268 

horso-powcra,  use  of 167,267 

labor-saving  expedients — 

gang-plows 89,40,41,48,49 

steam-apparatus  {which  see,  above)   621 

agricultural  engines 173, 267 

engines — 

pumping  engines  for  distributing  the  sewage  of  Paris  over  the  plain  of  Oenne  villiers .  414, 418 

JlAlLWATS— 

stations  decorated  with  flower-beds  and  foliage-plants 388 

COLONIES- 

AL6EBIA  {tee,  alio,  Algiers,  Bone,  La  Calle,  PhilippeviUe)— 
AcnrcuLTDEB— 
live  stock — 

cattle  :  working  oxen 57, 5S 

dpgs:  greyhounds 329 

sheep 323,324 

acclimated  and  interbred  in  France 323 

products — 

beet  culture  prevented  by  extreme  heat 247 

com  (maize) 247 

FiSHIXO  INDUSTBT— 

list  of  exhibitors 4:7,438 

injury  fVom  drying  up  of  water-courses 436 

proposed  construction  ofreservoirs 4^437 

coralfishcry 437 

now  in  the  hands  of  Italians 437 

sponge  fish  ery 437 

exhibits- 
fish,  products 4":7,4$J 

coral 4M 

anchovies 438 

madropores 438 

sardines 438 

sponges 438 
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COLONIES— 
ALGERIA— 

FiBBnto  Imdustbt— 
exhibits— 

fish,  tnnnieB 438 

preaerred 438 

in  brine 438 

oil 438 

salted 438 

implements,  etc 438 

fishing  boats > 438 

MAcansBBt— 
agrionltnral— 

steam-caltivating  apparatus 63, 56^  58 

imported  from  En^and 56 

COCHIN  CHINA  («m,  dUo,  Baria,  Binh  Iloa,  Bach  GiA  Sadec,  Saigon)— 

FiBRnrO  INDUBTRT— 

Uat  of  exhibitors 438 

fish 438 

models  of 488 

macropodes,  acclimated  in  France 470,471-473,474,476 

oil 488 

shark  fins 488 

tortoises 488 

turtles 488 

fishing  implements 438 

GUADELOUPE  (M«,  oZfo,    Saint  Martin)— 
FiBHnio  Ikdustbt— 

exhibit : 438 

cmstacea 488 

fish 488 

GUIANA  {tee,  dltOj  Cayenne)— 

FiBHIXG  INDVSTBT— 

exhibit 438,439 

fish-bones 439 

isinglass 438,439 

shells 439 

INDIA— 

MOHlS— 

FiSHIKO  IVDUSTBT— 

fish,  dried 430 

oil 430 

isinglass 430 

PONDICHERRT— 

FlBHCCO  IKDUSTRT— 

fish,  dried 489 

oil 489 

MARTINIQUE- 

FlSHlXO  IXDUSTBT-  ^ 

exhibit 439 

collection  offish 439 

MAYOTTE— 

FiSHIXO  iKDUbTRT—  ' 

exhibit 439 

tortoise-shell :.         439 

NEW  CALEDONIA— 

FlSBIXG  IXDUSTBY- 

exhibit 439 

shells 439 

implements 439 

nets 489 

OCBANICA— 

FIBHIKO  INDUSTBT— 

exhibit 439,440 

coral 430 

mother*of-pearl 480 
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COLONIES-Contlnued. 
OCEANICA— 

FiSHIKO  IXDUSTBT— 

exhlbita— 

oysters 439 

uyster-pearls 430 

peails 489 

whale-teeth 440 

sheUs 439.440 

weni>oDs  of  defense  against  sea-elephaiit 440 

BfiUNION  (formerly  Bourbon  IsUmd)— 
Fishing  Ikdubtbt— 

exhibit 440 

flsh,  preserved 440 

sardines 440 

turtles 440 

fishing  implements 440 

SAINT-PIERRE  AND  MIQTTELON— 

FUHINO  INDUSTBT— 

exhibit 410,441 

capelans 441 

cod 440,441 

dry 440 

heads 441 

oil 440 

liver  oil 440 

tongues 440 

implements 440 

nets 440 

experiment«  by  governmental  commission  with  Norwegian  fishing  implements 590 

controversy  about  their  adaptability 530 

SENEGAL— 

Fishing  Industry— 

exhibit 440 

flsh 440 

oil 440 

scsles 440 

Crustacea 440 

mollusks 440 

turtles 440 

isinglass 440 

implements,  harpoons 440 

reservoirs  for  flsh 440 

Fredeilksbold  (Norway)— 
fishing  industry — 

anchovies 447 

exported  to  Sleswick 447 

Friele,  account  of  fisheries  of  Norway,  referred  to 478 

Frieslond  (Netherlands) — 
agriculture — 
live  stock — 

horses ^ 3M 

Frogs  («e«FistL) 

Fruits  (tee  Agriculture:  manufactures,  also  products). 
Fuel- 
coal— 

for  agricultural  steam  machinery 58tl82 

in  Algeria 50^68 

cooked  animal  flesh  from  ''grease  factories"  in  Argentine  Bepablic 294 

corn-stalks,  seeds,  sugar-cane  refuse,  etc. — 

for  agricultural  steam  machinery 182 

in  India 183 

cotton  refose— 

for  agricultural  steam  machinery 182 

available  in  parts  of  United  States 182 

Egypt - 188 
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Fael— 

straw,  giMs,  etc. — 

for  agrioaltoral  steam  maohlnery 182, 188 

available  In  parts  of  United  States 182 

Russia 183 

wood— 

for  agricnltaral  steam  macliinery 182 

in  Algeria 68 

Fnmay  (Ardennes,  France)— 

agricnltnral  machinery  manufactored— 

mowers 150 

Fnndnlns  (see  Fish). 

Fnachia  (««eHorticaltare:  prodncts:  flowers). 

Gainsborough  (England) — 

'  agricnltnral  machinery  manafactored — 

straw-stackers 178-182,179* 

thrashers 17(J*,177 

Oala  Ifannfactnring  Company  (Albion,  Mich.)— 
plows — 

gold  medal  awarded 8 

plows  tested 18,26 

Michigaii  rod-beam  plow,  with  skim-colter,  illnatration 23*,26 

Galicia  (tee  Anstria-Huogary :  provinces). 

Gallion  ( Avigny,  France),  pears  exhibited s 378 

GfaUoway  (Scotland)— 
agricnltiire— 

cattle 309 

Gambler  Islands  (French  possessions,  Ocoanica)— 
fishing  industry — 

pearls 450 

Ganges  Elver  (India) — 
fish- 

anabas  scnndens  (climbing  fish) 470, 476. 477 

acclimated  in  aquaria,  Paris,  France 470, 476, 477 

Gardon  (tee  Fish). 

Garlic  (tee  Horticulture:  products:  vegetables^. 

Gamier,  J.  3£.  (Redon,  France)^ 

plows  tested 18 

subwil  plow,  illustration 34* 

Garonne  Biver  (France),  cattle  of  the  valley  of 318 

GasGony  (France)— 
agriculture- 
implements  and  methods 10 

Gauckler,  Chief  Engineer  of  Roads  and  Bridges,  France- 
designed  plan  of  the  Aquarium  of  the  Trocad6ro 451 

invented  apparatus  for  aerating  water 451*,  452* 

collected  fish  for  aquarium 460 

GAUL  (Ancient)— 
Agbiculture— 

ancient  reaping  machines 120, 121 

live  stock- 
horses,  used  by  the  Romans   121,334 

Gantreau,  T.  (Donrdan,  France)— 

seeder  tested 102 

grain*drill,  caoutchouc  tubular  seed-conductor 103 

Illustration 103*  104, 105, 1C6, 107, 108 

shiftable  feed-movement,  illustration 107* 

htorse-powers 167-170 

one-horse,  overhead,  illustration 167*,  160 

vertical,  overhead  rod,  Illustration 168*,  168 

overhead  columnar,  with  band-wheel,  illustration 166*,  169, 170 

ground-rod,  illuatratiop 169*.  no 

thrashing-machines 172, 173 

one-horse  power,  illustration 172* 

large  portable,  with  mounted  horse-power,  illustration 174* 

39  p  E— VOL  6 
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G-eeso  (iee  Agriculturo:  lire  stook) — 

destmctiye  of  flsh  eggs  and  yoang  fish 518^526 

Gehin  (France),  student  of  piscicaltnre 421 

Geneva  (Switzerland) — 
horticnltare— 

grapes 412.418 

Gennevilliers  (Seine,  France) — 

utilization  of  tho  sewage  of  Paris  in  horticultural  operations  at 414-418 

method  of  irrigation 414,417,418 

increased  production 1 414-417 

model  garden 414, 417 

fruits,  vegetables,  etc.,  produced 416,417.418 

first  prize  awarded,  by  the  Central  Society  of  Horticulture  of  France  (1877) 416 

Genoa  (Italy)— 

fishing  industry — 

tunny  oil , A4,s 

coral 437 

Geranium  («e«  Horticulture :  products:  flowers). 
Gerard  &  Fils  (Vicrzon,  France)— 

beater  for  thrashers 175, 176 

illustration 176* 

66rardin,  Professor  (Paris,  France)— 

investigations  of  proportions  of  oxygen  in  different  waters 463 

GERMANY  (tee,  aUo,  BUck  Forest^  Huningen)— 
Agriculture— 

no  exhibit 287 

condition  of 287-289 

land  cultivated 288 

excessively  subdivided 288,289 

rotation  of  crops 288.289 

prescribed  by  government  in  some  states 288 

products — 

cereals 288 

production 288,206,297 

barley 288 

production 288,296,297.298 

buckwheat 288 

production  288,296,297 

com  (maize) 288 

production  288,296,297 

millet 288 

production  288,296^297 

oats 288 

production 288,296,297.298 

rye 288 

production 238,296,297,298 

wheat 288 

production 288,296.297 

chicory 288 

flax 288 

grapes 288 

hops 288 

roots — 

beets 50,53,61.288 

potatoes 288 

production 288 

vegetables 288 

Jive  stock- 
number— 

asses  and  mules 288,304 

cattle 288, 9(M 

goats 288, 9(H 

liorsee 288,304 

«heep 288,304 

swine 288,904 
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OEBMANY— Continned. 

TlBB.  AKD  FiSH-CULTURB— 

more  attention  paid  to,  than  in  tmy  other  country  421 

no  exhibit  made 421 

goremmental  flsh-hatching  establiehment  at  HUningen  (acquired  from  Fnmce  by  ces- 
sion of  Alsace-Lorraine) 423 

flsh-hotching  apparatus 509 

copied  from  American  devices , 509, 510 

imports— 

anchovies — 

from  Norway 446,447,448 

herring— 

from  Norway 446, 447 

Horticulture— 
cherries- 
sold  in  the  markets  of  Paris  374 

grapes- 
attacked  by  the  phylloxera  Tostatrix 41 3 

Machirbrt— 
agricultural— 

beet-cultivating  implements 50, 61. 53, 61 

steam-cultivating  apparatus 53, 61 

imported  fhym  Great  Britain 62 

STATES  AND  PROVINCES- 
ALSACE— 

Agriculture— 

implements  and  methods  19 

PlSH-CULTURS— 

fish-hatching  estoblishment  at  HOnlngen 422, 423 

apparatus  for  retarding  hatching 509 

BADEN— 

Agriculturr— 

condition  of -. 288 

rotation  of  crops 288 

use  of  fertilizers 288 

BAVARIA- 
AGRICULTURE— 

products — 

cereals 296,29'' 

barley 296,297 

buckwheat 296,297 

com. 296,297 

millet 296,297 

oats 296,297 

rye 296,297 

wheat ^ 296,297 

HESSE-DARMSTADT- 
Agriculturb— 

condition  of 288 

rotation  of  crops 288 

use  of  fertflisers 288 

PRUSSIA— 

Agriculture— 
products — 

cereals 296.297 

barley 296 

oats 296 

rye 296 

wheat 29C 

SAXB-WBIMAIi,  GRAND  DUCHY  OF— 
Agriculture— 

backward  condition  of 289 

inefficient  cultivation 289 

manure  wanting 289 

domestic  animals  wanting 28t 


612  INDEX. 


G  EEMAITF— Continued. 

STATES  AND  PROVINCES— 

SAXEWEIMER,  GRAND  DUCHY  OF— 

ACRICULTURS— 

backward  conditon  of— 

a^cultnral  implements  wanting 288 

cattle  neglected 289 

governmental  inspect  ion 3S9 

rotation  of  crops 2S9 

exccssiveparcelUnff  of  land 289 

SAXONT— 

AORICULTUBR— 

products — 

cereals 2SM,297 

borloy 296,297 

buckwheat 296,297 

oats 290,297 

I7e 290,297 

wheat 296,297 

SCHLESWIG-HOLSTEIN— 

AORICULTUBR— 

live  Stock— 

cattle 284, 3U,  312 

''Holsteins'*  said  to  have  originated  in 311 

bred  in  England 311 

Holland 3U 

Sweden 264 

UnltcdStates 312 

horses — 

draft-horses 331 

FiBH  AND  Fishing— 

anchovies,  imported  from  Norway 447 

WURTEMBERG— 

AOKICULTURE— 

products- 
cereals  296,297 

barley 296,297 

com 296,297 

oatM 296,297 

rye 296,297 

wheat 296,297 

Ger\-ai8,  Professor  Paul  (Paris,  France),  devised  methods  of  feeding  young  fish 474 

Gherkins  («M  Horticulture :  products;  vegetables). 

Gill,  Theodore  (Washington,  B.  C),  writings  on  the  gourami  (fish  introduced  from  India)  in  the 

Reports  of  the  United  States  Commissioner  of  fisheries 471 

Gillyflower  («e«  Horticulture:  products:  flowers). 

G ilpin  sulky  plow,  exhibited  by  Deei-o  &  Co.,  Molino,  111.,  illustration 39, 40* 

Girard,  Alme  (France),  Professor  at  the  Conservatoire  and  at  the  Instil ut  Agronomiquc,  Mem- 
ber of  the  Jury,  Class  76 7 

Girnrdin,  A.  (iStampes,  France),  grain- winnowing  machine  (tararc-aspirateur),  illustration 1861, 187* 

Gladiolus  (fMHorticulturo:  prodnct«:  flowers). 
Glasgow  (Scotland) — 
fishing  industry- 
implements,  fish-hooks 441 

GLASS— 

curved  plates  for  sashes  of  hot-bed:) 383" 

floats,  instead  of  wood,  used  on  gill-nets,  in  Norway 4S0 

Jars  for  preserving  fish,  oysters,  meat 425^435,441 

plates  in  the  Aquarium  of  the  Trocad6ro,  Paris 450 

Globe  Horseshoe  Nail  Company  (Boston,  Mass.),  horseshoe  nails — 

gold  medal  awarded  8 

Gloxinia  («ee Horticulture:  products:  flowers). 
Guaphalium  (fee  Horticulture:  products:  flowers). 
Goats  {sec  Agriculture:  live  stock). 
Godetia  (*ee  Horticulture :  products :  flowers). 
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Pago. 
Goflkrt,  Angnste  (BnrtiDt  Franoe)— 

inrentor  of  system  of  ensilage  of  maize 243-254 

book,  on  the  sal\)ect,  translAted  by  J.  B.  Brown,  Xew  York 244 

book  and  letters  quoted 243-247,232,253 

plan  of  twin  silo,  illustration 247*.  248 

vertical  section  of  silo,  method  of  emptying,  lUastration 250 

Goldfish  (Mee  Fish). 

Gomphrenas  («e« Horticulture :  products:  flowers). 

6(meeae  (Seine-et-Oise,  France) — 

fleld  trials  of  steam  agricultural  machinery  shown  at  £xi>osition  held  at,  August  12, 1S78  . .      14, 53 

plows 17,53 

cultivators 53 

Goer  (Netherlands) — 
fishing  industry — 

herring  nets  of  cotton 443 

Gourami  (fes  Fish). 
Oradisoa  (Hungary)—    « 
Agrioaltuxe— 

rice 275 

Gzaham,  Emlen,  &  Passmore  (Philadelphia,  Pa.),  lawn-mower 150 

•  bronze  medal  awarded 8 

Grantham  (England) — 

agricultural  machinery  mannfactared— 

groin-drills 108 

hedge-catting  machine 239*,  240 

mowers 1 50, 1 54*,  155 

plows t 24*,  48 

reapers 141,144-147,149 

self-raking 145" 

steam-plowing  company 62 

Granville  (Manche,  France)— 
fishing  industry — 
fish- 
dried— 

cod 432 

salted- 
cod 432 

Grapes  («e0  Agriculture :  products;  aUo  Horticulture:  products:  fruits, and  treen, etc.) 
Grasses  (sm  Agriculture:  products). 

"Grease  factories"  in  the  Argentine  Republic 294 

GBEAT  BRITAIN- 

AOBICULTUBB— 

[Note.- ifadWfMfy,  impUments,  «te.,  used  i.i  offrieulture  are  indexed  under  Machin- 
ery: agricultural,  &0(oto.] 

condition  of •. 271-274 

land,  tenure  of 274 

proportion  occupied  by  different  cultures 274 

systems  of  cultivation- 
rotation  of  crops , 274 

by  steam  (MS,  a2fo,  Machinery,  2>«2oi0) » 89 

plowing,  methods  of— 

done  for  hire  by  companies  owning  steam  tackle 61, 62, 61 

plowman  walks  at  work 27 

done  in  "lands" 81,105 

deep 54,59,89 

in  ridges 90 

cultivating,  method  of 59, 60, 89, 90 

use  of  fertilizers 274 

labor*saving  expedients- 
use  of  gang-plows 39, 40 

horses  replaced  by  steam  (fee,  alto.  Machinery:  agricultural:  steam-cultivating 

apparatus,  5«<oto) 54,55^59,60,89,173 

producta 296-299 

cereals 271 

piroduetion  of 274»296 
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AOBICULTUBB— 

prodncts — 
cereaU— 

production  of— 

barley 188^274 

in  rotation  of  crops 274 

for  malt 188 

prodnotion 274. 298^  2»7, 289 

oats 274 

in  rotation  of  crops 274 

production 274, 23U,  297, 299 

ryo 274 

in  rotation  of  crops 274 

production 274, 298, 297 

wheat t71,272,274 

Mold's 271,272 

in  rotation  of  crops '. 274 

production 274,196,297.299 

esculent  vegetables — 

cabbage ; 273 

cauliflower 27S 

kale 273 

grasses 271 

cloTcr 89,274 

in  rotation  of  crops 274 

hops 273 

leguminous  plants 271 

beans 273 

in  rotation  of  crops 274 

pease 273 

Tarieties — 

"bestofaU" 273 

"emerald  gem" 273 

"jewel" 273 

for  the  table 273 

fed  to  sheep  and  swine 273 

roots- 
production  271,272,273 

fed  to  live  stock 272 

in  rotation  of  crops .' 274 

carrots — 

fed  to  horses 272 

man  gold- wurzel 272, 273 

vaiieties — 

golden  tankard 272,272 

improved  mammoth  long  red 272 

yellow  globe 272 

yellow  intermediate 273 

fed  to  cattle 272,273 

onions 273 

varieties — 

improved  Reading 273 

James's  long-keeping 273 

Queen  273 

red  early  Italian 273 

I>otatoes — 

proiluction 299 

exhibited 388,404 

inferior  to  American 404 

turnips 272 

French  Swede 272 

fed  to  sheep  272 

imports — 

bone-dost — 

from  Argentine  Republic ^ 294 
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PAge. 
GREAT  BBITAIN-Contizmed. 

AORICULTUKB— 

imports — 
butter— 

from  Denmark 285 

cereals 297 

barley — 

from  Denmark 285 

oata — 

fromSweden 283 

rye— 

fromSweden 283 

wheat 274 

meat— 

from  Tnited  States 298 

live  stock — 

great  attention  paid  to  breeding , 340 

cattle— 

nnrobor 274^804 

exhibits 306,307,310,811 

varieties — 

A Idemey  (Channel Island) 8U,813,315 

descended  from  Breton  or  Norman  stock 311, 315 

Gaemsey 811 

Jersey 811 

Angns,  or  Aberdi*en 309,810 

descended  from  "Angus  Doddies, "  or  '  'Aberdeen  Hummlies  " 309 

prizes  Awarded 809,310 

Ayrshire 310 

acclimated  and  bred  in  Sweden 284 

United  States 310 

Devon 308,318 

Durham  (short-honis) 305,307 

said  to  be  descended  from  Hollandaise 311 

acclimated  and  bred  in  France ■ 308,307,315,316 

Sweden 284 

United  States 306 

Galloway 309,810 

Guernsey  (tee  Aldemey,  above). 

Hereford 307,308 

bred  in  United  Stotes 308 

Jersey  (eee  Aldemey,  above). 

Kerry 311 

Kyloe,  or  West  Highland 308 

long-horn 308 

short-horn  (aee  Durham,  above). 

Suftblk 809 

Sussex 808 

Welsh. 308 

West  Highland  (tee  Kyloe,  above). 

dairy  products 272,273 

meatproducto    298 

competition  from  imported  American  meat 298 

dogs— 

exhibite 328,829 

varieties— 

coUSo  (Scoteh  shepherd-dog) 329 

deerhound,  Scotch 329 

mastiff 328 

Saint  Bernard ♦ 328 

terrier 328,329 

English  (black  and  tan) 329 

Skye 329 

horses- 
number  274,304 

exhibite 335,336,837 
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AORICULTUBB— 

live  stock — 
horses — 

varieties 331«  334-336 

Clovelimd  bay 830 

used  as  cavalry  horses 33C 

throughout  Europe 330 

Clydesdale  (draft-horse) 335,336,337 

said  to  he  descended  from  Flemish  stook 330 

prize  awarded '. .^ 337 

prices 337 

EnjrUsh  race-horse 331 

introduced  throughout  Europe 331 

in  Franco 337,338,339 

Hungary. 277,333,834 

Bussia...-. 832,333 

trotting  horso  of  United  States  descended  from 331 

Lincolnshire  (cart-horse) 334, 333, 336;  337 

bred  from  Dutch  stock 331,335 

"Suffolk Punch,"  or  "agricultural horso" 335,330,837 

sheep- 
number  274, 304 

exhibits ...  »9, 321-324 

varieties :;21-324 

black-faced 831,324 

Cheviot ■ 324 

Cotswold 322,323,3*:4 

bred  in  Europe 324 

Dartmoor •. 321 

Dishley  (Leicester) 323,323,324 

acclimated  and  bred  in  France 819,320,322,323 

UnitedStates 323 

Exmoor 324 

Hampshire 321,322 

Leicester  (tee  Dishley,  above). 

Lincoln 3-J8,324 

bred  in  Europe 834 

mountain 824 

New  Kent 823 

acclimated  and  bred  in  France 820,834 

Oxfordshire 321,823 

Boscommon 324 

Shropshire 321,322,823 

Southdown 821,822 

acclimated  and  bred  in  France 319, 821, 322;  823 

prizes  awarded 321 

Welsh 321 

Wiltshire 322 

8win&— 

number 274^804 

varieties 325,320 

Berkshire 325 

Lincolnshire 325 

Middlesex 325^820 

Suffolk 325^326 

Sussex 325 

bred  from  stock  fi'om  China 325 

Haples 325 

acoUmated  and  bred  in  France 320 

UnitedStates 325 

feed  of— 

cooked  food 213-215 

cotton-seed 273 
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AOBICULTUBX— 

Uto  Btock — 
i'eedof— 
grain- 
crashed  and  ground ~ 203-205^214 

varieties — 

barley 204 

beans 204,205 

flaxseed 204 

maize 204,205 

malt 204,205 

oats 204,205 

pease 204,273 

kale 273 

oU.oake 203,205,272 

roots 207-211, 214, 272,-273 

carrots 272 

potatoes    207 

sliced 207-211 

tamips 207,272 

Fbh  axd  FisbCultubb— 

exhibit ^ , 441,442 

mannfaotnres— 

Ashing  implera  ents 441, 481 

.      artificial  flies,  bait,  etc 441 

lines,  gnt 441 

nets 441 

reels,  winches ; 441 

rods,  landing  poles 441 

wading  boots,  stuckings,  etc 441 

food  preparations  434,441,447,472 

fish 484,441 

cooked,  in  tins 441 

dried 441 

preserved 441 

smoked 441 

marinat  ed .^ 442 

isinglass 442 

retrigerating  apparatus  for  preserving 442 

flsh-cnltore — 

attention  paid  to 514 

legal  protection  of  flsh 51^ 

larval  food  for  young  fish 475 

fisheries— 
for  cod- 
in  the  Gulf  of  Labrador w 629,530 

for  herring — 

on  the  coasts  of  Newfoundland 529 

fish  and  fish  products — 

anchovies ^ 448,447,448 

cod 441,529,530 

ha-jdock 441 

hening 441,447,529 

iainglASS 442 

ling 441 

mackerel 441 

pilchard  — 442 

salmon 434,441 

sponges 431 

tront •. 441 

imports- 
anchovies,  ftom  Norway 440,447,448 

herring,  from  Norway 447 
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AOBICULTUBK— 

imports — 

klipfisk  (dried cod),  from  Norway •....  445 

sponges 431 

Machinery  (including  tools,  Implements,  appliances,  processes) — 
agricultural— 

eihibltaof 120 

classification 11,25 

plows — 

different  ^m  French  and  American 16^19 

imitated  in  Denmark  and  Sweden 16 

generally  made  with  2  gage  wheels 19^27 

two-wheeled 23*,24 

"bridle"  pattern  wheel 24* 

revolting  mold-board 24*.  25 

tum-wrcst 29*,31 

double  mold-board 38 

gang-plows 39,40,45 

early  uae  of 40 

double-furrow 45*,  46* 

furrow  wheel  in  rear 48,47 

three-furrow 47*,  4S* 

multifurrow 48 

potato-diggers 48, 50*- 

steam-cultivating  apparatus 53-89 

general  employment  of .  53, 54, 61 

use  of  in  Algeria 56-5S 

Australia 62 

Austria 53, 61 

Demerara 61 

Denmark 62 

Egypt 53.61,62,64 

England 53,61,62,81 

France 62 

(Germany  53,61,62 

Greece 62 

Hungary 53,61,62 

India 62 

Italy 62 

Hew  Zealand 62 

Peru 61 

Portugal 62 

Russia 62 

Scotland 63,54,55.61 

Spain 62 

Sweden 62 

Switzerland ; 62 

Turkey 62 

United  States 62 

Westlndies 61 

traveling-engine  system  unsuccessful 63 

direct  (double-engine)  system 62, 63-68 

cost  of  equipment 63, 64 

installation  of 65* 

plowing-engines 66* 

rope-porters 67* 

locomotives  (used  in  pairs) 67*  68, 69 

farmers'  engines,  for  all  purposes 68*,  68 

single-engine  and  opposite-headland  anchor  system 62, 63, 69*71 

installation  of 70* 

equipment,  cost 70,71 

cngin 0  with  two  winding  drums 70*,  71 

h  eadland  anchor 71* 
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Machikbbt  (indnding  tools,  implements,  appliances,  processes) — 
agrionltaiuL — 
,  exhibits  of— 

steam  apparatus — 

roundabout  system 82,68,71-80 

cost  of  equipment 76, 77 

installation  of 72,78*  74,76 

agricultural  locomotive  engine 71, 72*,  74, 75 

windlass 74*,  76 

anchor 74*,  76, 76 

portable  engine  and  rear  windlass 76*,  76 

portable  engine  with  detached  windlass 76* 

combined  engine  and  windlass 76, 77* 

self-acting  and  self-moving  anchor 77* 

Implements 81 

six-forrow  balance-plow 81*,  83 

three-furrow  balance-plow 82* 

plow  and  subsoller   82,83'^ 

grubber  ("knifer") 60,83* 

double-acf ion  steam-cultivator 83, 84" 

turning  cul  ti  vator 84*,  85 

turning  hairow 85, 86* 

steam-haiTow 86* 

harrow  and  seeder  combined 85,87* 

steam-roller 87* 

disking  machine 88* 

draining  plow 88* 

reclfonation  plow 88, 89* 

cultivators— 

similar  to  French iW,91 

unlike  American 00,02 

lever  cultivator 01,02* 

flve-tlne  horae  hoe  and  grabber 03*,  04 

haiTOWB— 

variety  of 05 

harrows  with  handles 96* 

chain-harrows 97* 

flexible 08* 

lanJ-rollers— 

more  used  than  in  United  States 00 

clod-crusher 09* 

"Excelsior" 100* 

seeding  and  sowing  machines — 

diflferent  from  American  102,104,106,108 

similar  to  French 102, 103, 107 

grain-driU 104*,  108, 100 

telescopic  seed-tubo 108* 

turnip  and  beet  seed  drill 109*,110 

broadcast  seeders Ill* 

broadcast-seeding  barrow 112*,  118 

fertilii&er-sowers 114 

beet-seed  and  fertilizer  drill  combined 116*,  116* 

harvesting  machines  120-166 

reapers 141,144-147 

string-bindlng 123,187 

wire-binding 138 

"Progress"  self-raker 145* 

sweep-rake,  single  w  heel 146* 

heavy  and  ungraceful 147 

made  on  American  mod*dls 148 

single  horse 149 

mowers IfiO 

"Paragon" 164M55 

lawn-mowera 186 
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Hachixebt  (inclttding  tools,  implements,  appliances,  prooesaee) — 
agrioultoral — 
exhibits  of— 

harvesting  machinesr— 

steam-reapers 157, 158*,  150 

horse-rakes 160 

beayier  and  more  expensive  than  American 160 

"  American  "  flop-over 160 

self-dumping,  riding ieiMa2*.163 

walking 168*.  164 

turning 163*.  16* 

hay-tedders 166* 

thrashing-machines 171 

different  ftom  American 171, 173 

designed  to  preserve  the  straw 171 

peg-diiim  machines 171 

used  in  Egypt 171,172 

Italy 172 

Mexico 171,172 

Spain 172 

imitated  in  France 173 

largo,  driven  by  engines - 173 

first-dasa  thrasher 178,175* 

band>outting,  self-feeding  apparatus 176*,177 

antomatio  feeder 177* 

safety  feeder 177,178* 

straw-stackers 178, 179*,  180, 181 

complete  thraahing  apparatus  18D* 

straw-buroing  engines 181*,  182*,  183 

used  in  Egypt,  with  cotton-stalks 183 

India,  with  indigo  rcfbse 183 

Bnssia 183 

grain-cleaners — 

cleaner  and  separator 187, 188*,  189 

adjustable  rotary  screen,  with  stone-separator 189*,  1 90*,  191 

straw-cutters 200*,  201 

all  of  one  pattern «. 2I>0 

great  variety  of  sizes 200 

safety-lever 200, 201 

adapted  to  com  fodder sn. 

grain-crushers 203,205 

variety  of , 2ffil 

for  beans,  pease,  barley,  malt,  etc 204* 

oats  and  beans  k  ibbler 204*,  205 

oil-cake  breaker 205* 

comshellors 205 

potato-assorters 807* 

root-cutters 1 208,200* 

double-acting .209, 210* 

root-shredders 210,211* 

food-cooking  apparatus 212-S15 

steam-cooking 214* 

cider-presses 225 

hedge-cutters 289*,  240 

field  trials  of 12-15 

opposed  by  British  C  ommission  11, 12, 13 

British  exhibitors  withdrew  fipom 13,17,25,40,45.141.144,150 

of  harvesting  machines,  atMarmont,  July  22  and  25 13,14,121* 

reapers  entered  but  withdrawn 141, 144 

steam-reaper  tested 157-130 

mowers  entered  but  withdrawn 160 

tested 150 

hay-tedder  tested 160 

horse  hay-rake  tested 180 


INDEX. 


621 


Page. 
GSBAT  BBITAIN-^Oontinaed. 

Machinebt  (Inoluding  tools,  implementB,  appliances,  processes)— 
ftgricnltaral — 
field  trials  of— 

plows,  ooltivators,  seeders,  etc.,  at  PetltrBonrg,  July  29 14 

horse-plows  withheld  from  test 17,25,40,45 

steam-plows  tested 17,53 

seeders  tested 102 

steam-cultiTating  apparatas,  at  Gonesse,  August  12 14, 53 

plowing  and  cultivating  machines 17,53 

CHANNEL  ISLANDS— 

AOBICULTUBI— 

liye  stock — 

Aldemey  cattle 811,313,315 

descended  from  Breton  or  Norman  stock 311, 315 

Guernsey 311 

bred  in  Ireland 311 

Jersey 811 

ENGLAND  {tee.  dUo,  Banbury,  Kent,  Xluchester, 

Bedford,  Leeds,  Bomney  Harsh, 

Berkshire,  I<eicestorshirc,  Salford, 

Birmingham,  Leigh,  Sheffield, 

Bury  Saint  Edmunds,       Lincoln,  Shrewsbury, 

Cleveland,  London,  Shropshire, 

Devonshire,  Maldon,  Stamford, 

Dishlcy,  Sianchcstor,  Stonehaven, 

Dorham,  Middlesex,  Suffolk, 

Gainsborough,  Norwich,  Sussex, 

Grantham,  OoLfordshire,  Thames  Biver, 

Halstead,  Peasenhall,  Thirsk, 

Hampshire,  Penzance,  Wiltshire, 

Herefordshire,  Peterborough,  Yorkshire) — 

Ipswich,  Bcdditch, 

AOBICULTUUE— 

live  stock— 
cattlo— 

varieties 305-811 

Durlflim  (short-horns) 305-307 

acclimated  and  interbred  in  United  States 306 

Sweden 284 

France 306, 807, 315, 316 

said  to  be  descended  from  Hollandoise 811 

Hereford 807,308 

bred  in  United  States  308 

Devon 308,318 

long-horns 808 

Sussex  808 

Suifolk 300 

competition  from  imported  American  beef 208 

dogs- 
varieties 328,329 

bulldog 328 

mastiff 328 

SalntBemard 328 

terrier  329 

horses — 

varieties 831,834-330 

Cleveland  bay 336 

used  as  cavalry  horses 330 

in  Europe 336 

Lincolnshire  cart-horso 331,335,330,337 

bred  from  Dutch  stock 334,335 

great  size  and  strength 335 

"Suffolk  punch"   - 335,336,337 
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GBEAT  BRITAIN— Oontfamed. 
ENGLAND^ 

AOBICVLTUBB— 

live  stock — 
hones— 

Taiietiea — 

thoronghbred  race-horse 331 

introdaced  throughout  Europe 331 

in  Russia 332,333 

Hungary 277,533,^4 

France 337,338,339 

trotting  horse  of  United  States  descended  from 331 

sheep- 
varieties  321-324 

of  the  Downs 321,822 

Hampshire 321,322 

Oxfordshire 321.322 

Shropshire 321,322,323 

itonthdown 321,322 

acclimated  and  interbred  in  France 319, 321, 322, 323 

prizes  awarded 321 

long-wool  and  mutton  breeds 322-334 

CotswoUl 322,323.324 

bred  in  Europe S24 

Dartmoor 521 

Disbley  (Leicester) 322,323,324 

ncclimatcd  and  bred  in  Franco 319, 320, 322, 323 

United  States 323 

Lincoln 323,324 

brcdinEurope 324 

Now  Kent 323 

acclimated  and  bred  in  Franco 320,324 

Wiltshire 322 

swine- 
varieties 325,326 

Berkshire 325 

Lincolnshire ^ 325 

Middlesex 325 

bred  in  France 328 

grand  prize  awarded S28 

Suffolk 325 

prize  awarded 326 

Sussex 325 

bred  from  swine  firom  China , 325 

Naples 325 

accUmatednnd  bred  in  France 326 

United  States 325 

great  attention  paid  to  stock  breeding 340 

Fish  akd  Fish-Culture— 
manufaotorM— 

fishing  implemants,  tackle,  etc 441, 48 1 

flsh-food  preparations 434,441,442 

imports- 
anchovies,  from  Norway  446.447,448 

herring,  from  Norway 447 

sponges  431 

fish  culture — 

larval  food  for  young  fish 475 

legal  protection  of  fish 314 

HORTICULTUUB— 

flowers  and  hot-house  plants  exhibited > 402-404 

IRELAND  (tee,  alto,  Cork,  Kerry)— 

AORICULTURE— 

products- 
cereals 296,297 

barley 296.297 
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GBEAT  BRITAIN— Continned. 
LRELANB- 

AORICULTURS— 

products— 
cereals— 

oats 296,297,208 

rye 296,207 

wheat 296,207 


)  lire  stock — 

cattle- 


exhibits 306,811 

Kerry 311 

Guernsey,  acclimated  and  bred 'ill 

competition  from  imported  American  meat 208 

poultry- 
turkeys,  imported  ftom  United  States,  and  bred  327 

sheep— 

black-faced 324 

Roscommon 324 

Fish  akd  Fibh-Cultube— 
maniLfactnree — 

preserved  fish 441 

imports— 

klipfisk  (dried  cod),  from  Norway 445 

SCOTLAND^ 

AOBICULTURB— 

methods  of  cultivation — 

plowing  done  for  hire  by  companies  owning  steam-tackle 53, 64, 55, 61 

reclamation  of  stony  land  by  steam<apparatas 88 

live  stock — 
cattle — 

varietieB — 

Angus,  or  Aberdeen 309,310 

descended  from  "Angus  Doddies,"  or  "Aberdeen  Hummlies  " 300 

prizes  awarded 300,310 

Ayrshire 310 

acclimated  and  bred  in  Sweden 284 

United  States 310 

Galloways 809,810 

Kyloes,  or  West  Highland 308 

dogs- 
varieties— 

collie  (shepherd  dog) 329 

deerhonnd 320 

Skye  terrier 329 

horses- 
varieties — 

Clydesdale  (draft-horse) 335, 336, 837 

said  to  be  descended  firom  Flemish  stock   330 

prise  awarded 837 

prices 337 

sheep- 
varieties— 

blaok-fiiced  mountain 321,324 

Cheviot 324 

FlBH  AKD  Fish-Cultuhe— 
manufactures- 
fishing  implements,  tackle,  etc ^ 441 

imports— 

klipilsk  (dried  cod),  from  Norway 445 

Machixeiit- 
agricultural — 

form  of  plows 24,29 

steam-cultivating  apparatus 53,54,56,61,157 

textile— 

manufifictnring fishing-nets  ... .-. >,^, 441 
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GBEAT  BRITAIN— Contianed. 
WALBS- 

AOBICULTUBE— 

live  stock — 

cattle 308 

sheep 321 

COLONIE'3— 

AUSTRALIA— 

AOBICULTURB  («M,  fwHuT,  individual  coUmieiy  hdow)— 

condition  of S90-:9fil 

exhibits 291 

land  nndor  cultivation 291 

improved  husbandry  appliances '. 291 

products — 

cereals  291 

production 293 

barley 281,292 

production 291,292 

com 291,292 

production 291 

millet 291 

oata. 291,292 

production 291,292 

rye « 291 

production 291 

wheat ^ 291,292 

production 291,292 

coffee 291 

fibrous  plants 291 

flax 298 

grasses : 291,292 

potatoes ^1,292 

sugar-cane 292 

tea 291 

tobacco 291,292 

mannfacturea— 

fsrinaceous  products 291 

bread  and  pastry 291 

dried  iVuits  and  Tegetables 291 

preserved  fish  and  meats 291 

sugar 291,292 

live  stock —    . 

number 291 

cattle 291,292 

horses 291,292 

sheep 291,292 

exports- 
wool 291,292,208 

wh  eat  and  flour 292 

imports — 

agricultural  machinery 291 

fh>m  United  Btates 291 

breadstuff 292,293 

MACHDIBBr: 

agricultural— 

steam-cultivathig  apparatus 58 

imported  from  England 62 

NEW  SOUTH  WALES- 
Agriculturr— 

condition  of 291 

products — 

cereals  291 

production 293 

barley 291 

production 291 
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GREA^T  BRITAIN— Contioued. 
COLONIES— 

AUSTRALIA— 

XEW  SOUTH  WALES— 

AOBICULTUBR— 

products — 
ceroalB— 

com 291 

production 291 

oats 291 

production . .  291 

lyo 291 

prodaot  ion 291 

wheat 291 

production 291 

graeses 291 

potatoes : 281 

Uve  stock 291 

cattle 291 

horses 291 

sheep 291 

exports- 
wool 291 

com,  to  Victoria f 292 

QUEENSLAND  (see,  cOso,  Darling;  Do\ms)— 

AomCULTUBB— 

condition  of 292 

products — 

cereals .  292,293 

com 292 

-wh'^at 292 

manufactures — 

sugar 292 

live  stock— 

cattlo 292 

horses 292 

sheep 292 

exports — 

•wool 292 

SOUTH  AUSTRALIA— 

AOBICULTURB— 

condition  of 291,292 

products — 

wheat 291,292 

production 201,293 

exports — 

wheat  and  flour     292 

VICTORIA  (tee,  alao,  Melbourne)— 

AOBICULTUBE— 

oonditionof 292 

products — 

cereals 292 

production 292,293 

barley 292 

com  (maize) 292 

oat« 292 

wheat 292 

flax 292 

hay 292 

potatoes 292 

sugar-cane • 292 

tobacco 292 

exports — 

wool   292 

imports — 

breadstuifs 292 

40  P  F  -VOL  6 
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GBBAT  BBITAIN— Continued. 
COLONIES— 

AITSTBALIA— 
VICTOBIA— 

HOBTICULTUBB— 

fruit  exhibited 885 

apples 885 

pears 386 

PlflHIHO  INDUSTBT— 

collection  of  Australian  fish  exhibited 44^443 

barraonta 442 

bastard  dorey 442 

bastard  trompeter 442 

boar-fish 442 

bream 442 

buttei^flsh 442 

dJlionymns  calaneopomus 44^ 

carp 443 

catfish,  Hnrray 442 

cod,  Murray 442 

dorey,  bastard 442 

eel,  land 413 

sUver 443 

^gant  8tranger^ 443 

fiathead 442 

common 442 

flounder 442 

gurnet,  flying 442 

red  442 

small 443 

kelp-fish 442 

ling 442 

muUet 442 

Hurray  catfish 442 

black  perch 442 

golden  perch 442 

silTerperoh 442 

parrot-fish 442 

perch 442 

Murray  black 442 

golden 442 

silver 442 

rock 442 

sea 442 

pike 442 

skipjack 442 

rock 442 

ling 442 

X>eTch 442 

ronghey 442 

solmon  trout 442 

silver  bream 442 

eel 443 

skipjack 442 

pike 442 

snapper 442 

stranger 442 

elegant 4^ 

travale 442 

trumpeter 443 

bastard 442 

whiting 442 

yellow-tail 442 

xebra-fish 443 
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OBBAT  BBITAIN— Continiiied. 
COLONIES-- 
BAHAMAS— 

FiBHIKa  INDUBTBT— 

sponge  fishery 480 

GAUTADA  («M,  aito,  Ayr,  Ontario,  Qaebeo,  Waterford)— 

AORICULTUBB— 

condition  of 286 

prodacts— 
oereala— 

barley 295 

Imdkwheat 295 

com 295 

oats 295 

rye 285 

wheat 295 

leguminons  plants 295 

live  stook— 

cattle 295 

horses 296 

sheep 296 

swine 205 

exports— 

cheese,  to  Great  Britain 295 

wool 295 

Fbbh  axd  Fuh-Cultubr— 
fish- 

rock>bass  (ambloplites  mpestrls)  aooUmatedio  France 470 

Wifanot's  fish-hatching  apparatus 510*,  511 

ICachiicbrt— 
agricnltnral— 
exhibits- 
sowers   102 

field  trials  of 18 

reapers 141 

mowers 150 

INDIA— 

FlBH  AXD  FiSH-CULTDKE— 

fish  acdimated  in  France— 

anabas,  climbing  fish 470, 476, 477 

gonrami 470,471 

transparent  fish  (ambassis) 470 

IffAGHIRBBT- 

agricnltnral— 

ancient  implements  exhibited 16,  U7 

at  Centennial  Exhibition,  1876 10 

plows 27 

drill-plows 117 

steam-cnltiysting  apparatus 58 

imported  ftom  Xbagland 62 

agricultural  engines  burning  indigo  refiise 188 

imported  flrom  England 188 

NEWFOUNDLAND^ 

FiBHINO  INDUSTBT — 

fisheries— 

for  cod 527,528,529,580 

by  French  vessels 527,528,529 

number  of  yeesels 529 

men 529 

quantity  of  fish 528,529 

value  of  fish 528,529 

herring 529,580 

by  American  Tessels 529,580 

English  vessels 529,630 

experiments  with  Norwegian  lines  and  nets 680 
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GREAT  BRITAIN— Continaed. 
COLONIES— 

NEW  ZEALAND— 

MACHUtEBT— 

agricultural — 

Bteam-cultivating  apparatus 53 

imported,  firom  England 53 

GREECE- 
AGRICULTURE— 

condiUonof. 279.280 

governmental  encouragement 280 

land  under  cultivation 279 

tenure  of 280 

pradncts — 

cereals 279 

production 296 

barley •- 280 

production 280,200^207 

buckwheat — 

production 296,297 

com 280 

production 280,290,297 

millet 280 

production. , 280,290,297 

oats , 280 

production 280,200^287 

rice 280 

production 280 

rye 280 

production 280,296,297 

rye  planted  with  wheat 280 

production  280 

wheat 280 

production 280,296,297 

cofEbe-beans 279 

esculent  vegetables 280 

production 280 

fruits '. : 279 

olives 279,280 

honey 779,280 

potatoes 280 

production 280 

manufactures — 

dried  fruits 279 

raisins !r79 

maccaroni 279 

olive  oil 280 

vermicelli 279 

wax 280 

imports 280 

wheat 280.297 

exports 280 

oUve-oil 280 

live-slock — 

assosand  mules,  number   304 

mules. as  laboring  animals 280 

cattle- 
number 3M 

oxen  perform  most  agricultural  labor ^ 280 

goats,  number 304 

horses 280 

number .' •. 304 

sheep 280 

number 304 

swlno,  number 804 
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FlSHINO  IXDUSTBY— 

sponge  fishery  in  the  islands  of  the  Archipelago 480 

Machikbby— 
agricultural — 

ancient  form  of  plows 1 

8team-($ultivating  apparatus,  imported  from  England 62 

Green  Bros.  ( Waterford,  Canada),  reapers  tested 141 

Greenland  (tes  Denmark:  colonies). 

Grocers'  Packing  Company  (Boston,  Mass.),  canned  salt  flsh 440 

awarded  silver  medal 449 

Grubber  (see  Machinery:  agricultural). 

Guadeloupe  (tee  France :  colonies). 

Guano  (»ee  Agriculture :  fertilizers)! 

Gudgeon  {tee  Fish.) 

Guernsey  (see  Great  Britain :  Channel  Islands). 

Guernsey  cattle  (see  Agriculture:  live  stock). 

Guiana  (see  France :  colonies). 

Guilhem,  J.  (Toulouse,  France),  trussing  hay-presses,  illustrations 236*,  237* 

Gruilleux,  C.  (Segr6,  France)^ 

movable-point  plow,  illustration 25*,  26, 27 

Brabant  double  plow,  illustration 81*,  32 

subsoil  plow,  illustration  36' 

ridging  plow,  illustration 38* 

grain  and  seed  drill,  illustration '. 110*,  111 

horse  hay -rake,  illustration 160* 

double-acting  hay-tedder,  illustration 166* 

Guise  (Aisne,  France) — 

i^ricnltural  machinery  manufactured — 

plows 18 

Guitton,  P.  (Corbeil,  Fr^oe)— 

hay-presses 237,238 

forage-press,  illustration 237,238* 

ratine-press,  illustration 287,238* 

G^lan-Mestras  (Gironde,  France)— 
fishing  industry — 

oysters 433 

oystercultnral  utensils 1 483, 434 

hives 434 

Gulf  of  Bothnia,  of  Finland,  of  Labrador,  etc.  (tee  Bothnia,  Finland,  etc.). 

Gurnet  (tee  Fish). 

Gymnogramma  («ee  Horticulture:  products:  flowers). 

Haak,  superintendent  of  German  governmental  fish-hatohing  establishment  at  Huningen 509^ 

apparatus  for  retarding  hatching  of  eggs  of  salmonidsb 509 

Haddock  (tee  Fish). 
Hainaut  (Belgium)— 
agriculture- 
live  stock — 

horses 334 

Hake  (eee  Fish). 
Halibut  {see  Fish). 

Halim  Pacha  (Egypt),  introduced  English  steam-plowing  tackle  in  Egypt 61«  64 

HaUtftad,  England — 

agricultural  machinery  manufactured — 

broadcast  seeding  barrows 112*,  113 

root-cutters 208, 209* 

Hampshire  (England)— 
agriculture- 
live  stock- 
sheep  (Hampshire  Downs) 821,322,340 

Hannon,  Benjamin  (Ireland),  exhibited  cattle 306 

Hand  (Norway)— 
fishing  industry — 

apparatus 445 

lines 445 

nets.... 445 


630  INDEX. 


Hanlanger  (Norway)— 
fishing  industry—- 

seine-boat,  heningflshery 488* 

gill-net  boat,  herring  fishery 500* 

intelligence  of  the  townsfolk 500 

Hndy,  Direotor  of  the  Gardens  at  YersaiUes  (France)— 

president  of  the  commission  to  inyestigate  the  utilization  of  Paris  sewage  In  hortioaltand 

operations  (1877) 415 

Hacrlsonf  McOregor,  &  Co.,  (Manchester,  England)— 
reaper- 
entered  for  test,  bat  withdrawn 141 

mowers- 
tested 150 

Htfrrow  (gee  Idachinery :  agricoltoral). 
Hartfprd,  Conn.— 

agricultural  machinery  manuAustnred— 

lawn-mowers 8il56 

Hangfisand  (Norway)— 
fishing  industry— 
fish- 
herring 448 

salted 44«,447 

mackerel 440 

salted .• 442 

H«etare  (=100  ares= 2.471  acres),  definition  of 43«oC« 

Hedera  (tee  Horticolturo :  products:  fiowers,  etc.). 
Heliotrope  (sm  Horticulture:  products:  flowers). 
Holaingfors  (Finland)— 
fishing  indnstiy— 

market  for  fish  429 

spawn  of  thelaToret 420 

anchovies 480 

Hemp  (m«  Agriculture:  products). 

Henry  (Abllly,  France),  reaper  tested 1*2 

mower  tested ISO 

Henry  Frtoes  (Dnry-1^ Amiens,  France),  plows  tested 18 

H6ranlt,  Department  of  (France)— 
horticulture- 
devastation  by  the  phylloxera 846 

American  grape-vines  introduced 846 

Hesroules  Lever-Jack  Company  (Newark,  N.  J.),  hay-press 238 

silver  medal  awarded 8^: 

Harsfixrdshire  (England)— 
agriculture- 
Hereford  cattle 307,: 

exhibited 807,: 

not  bred  in  France 808 

bred  in  United  States 808 

Herring  (eee  Fish). 

Hesse-Darmstadt  (tee  (Germany :  states). 

Hewer,  J.  (Hereford,  England),  exhibited  cattle 807 

Hereford  heifer 307 

Hibiscus  (see  Horticulture:  products:  flowers). 

Hidien,  A.  (ChAteanroux,  France),  reaper  tested 142,148,140 

mower  tested 150 

Highland  Society  of  Scotland  promoted  system  of  steam-plowing  and  cultivation 53 

Hignette,  J.  (Paris,  France)— 

grain-cleaning  machines 185,186^196 

percussion  stone-clearer,  illustration 198* 

aspirating  stone-clearer,  illustration 198,190* 

Highland  cattle  (tee  Agriculture:  live  stock). 
Hila  (tee  Netherlands :  East  India  colonies). 

Hill's  Archimedean  Lawn-mower  Company  (Hartford,  Conn.),  lawn-mower ISO 

bronze  medal  awarded 8 

Hillaide  plow,  definition  of 88.29 
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TT/JlttM^  Kingdom  of;  properly  Kiagdom  of  the  NetheTlanda  (tee  Netherlands). 
HoUmd,  North  and  South  (prormces  of  the  Netherlands)— 
agrlonltnre^ 
live  stock — 
cattle— 

oare  given  to  breeding 270,840 

HolUmdaise  or  Holstein 311,312,313,316,840 

said  to  have  originated  in  Sohleawig-Holstein 811 

been  progenitors  of  the  English  breed 2tl 

acclimated  and  bred  In  Sweden    264 

UnitedStates 311 

interbred  with  JBlemish  breed 318 

dairy  products :  butter  and  cheese 278,270,312 

sheep 824 

HoUandalse 324 

Polder 324 

Texel 324 

HoDingsworth  horse  hay-rake,  manufactured  and  exhibited  by  John  Dodds,  Dayton,  Ohio 

(wkidi  eee), 
HoUy  (MsHorticnltnre:  products:  flowers:  eto.)- 
HoIIyhook  (eee  Horticulture :  products :  flowers). 

Holstein  cattle  {tee  Agriculture :  live  stock ;  alto,  Germany :  Sohleswig-Holstoin). 
Honey  {tee  Agriculture :  products). 
Honeysuckle  {tee  Horticulture;  products:  flowers). 
Hoosick  Palls,  N.Y— 

agricultural  machinery  manufiictured — 

harvesters 8,140 

reapers 123, 12&-136, 130*  184, 185, 141, 140 

mowers 150, 152*,  164, 155 

Hops  («M  Agriculture:  products). 

Homsby  (Bichard)  Sc  Sons  (Grantham,  England)— 

"bridle"pattom  wheel  plow,  illustration 24* 

mnltifarrow  plows 48 

introduced  India-seed  conductor  in  grain-drills 108 

reapers 144-147,140 

entered  for  test,  but  withdrawn 141, 144 

"Progress"  self-raker,  illustration 146* 

mower- 
entered  for  test,  but  withdrawn 160, 156 

"Paragon,"  illustration 154*,  165 

successful  in  tests  in  England 156 

hedge-cutting  machine,  illustration 238*,  240 

Hone-cheetnnt  (MS Horticulture:  products:  trees). 
Horses  (ms  Agriculture:  live-stock). 
HORTICULTUKB— 

[Note.- 2%«  princ^[>al  exhibitt  in  Horticulture  were  made  by  France  aiid  Italy,  ar^  under 
thote  tUlet  hortieuUural  methodt  are  indexed  in  detaiL    The  other  eountriet  referred  to  are— 
England  (under  Great  Britain),         Spain, 
Germany,  Switzerland, 

Hungary,  United  States, 

Mexico,  Victoria,  Australia  (under  Great  Britain).] 

Poland  (under  Kussia), 

classification  of  exhibits  (Group  IX,  classes  85-.90) 344 

Rbfobt  oir  "HoRTicuLTUBK,"  byGEOBGE  W.  Campbell,  Assistaut  Commissiouer 343-418 

exhibits— 

fh>m  United  Stetes  inadequate 345 

horticultural  decoration  of  the  Exposition  grounds 340-365 

of  flowers 865-373 

fhllto 365,378-386 

models  of 885,386 

vegetables 865,873,386-301 

at  international  exhibition  of  flowers  and  fruit  at  Versailles,  August,  1878 376, 402^05 

international  congress  of  grape-growers,  at  Montpellier.  France,  to  consider  the  destruction 

of  vines  by  the  phylloxera  vastatrix 408^10,418 

methods  of  cultivation  and  decoration  {tee  France :  Horticulture). 
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HORTICULTURE— Continued. 
iUuBtrationB  to  the  report — 

Figure  1.— Ornamental  flower-bed 851* 

Figure  2.— Geometric  flower-bed 852« 

Figure  3.— Espalier  firait  trees 855* 

Figure  4.— Espalier  peach  and  apple  txees 355* 

Figure  5. — Espalier  i>ear  tree,  horizontal  training SSC" 

Figure  G. — Covered  trellis,  with  wires  for  training  espaliers 356* 

Figure  7.— Ornamental  wall-training :  peach  with  apple  cordon 357* 

Figure  8. — Candelabmm-trainiug,  fan-training,  and  spiral-training 357* 

Figure  9— Spiral  In  pot 358* 

Figure  10.— Cordon  and  spiral  training  of  pears 358* 

Figure  11.— Cruciform-trained  standard  apple  tree 358* 

Figure  12.— Training-frame 35»* 

Figure  13.— Circular-trained  standard  apple  tree 359* 

Figure  14. — ^Espalier  peach  trees,  with  cordon  of  apple  trees  350* 

Figure  15. —Ornamental  tree  with  inarched  stem 380* 

Figure  18.— Mode  of  inarching 881* 

Figure  17. — Pear  trees  trained  in  Y-shapc,  crossed 361* 

Figurel8.— Pear  tree,  candelabra-shape 381* 

Figure  10.— Pear  trees  in  spiral  cordons,  with  two  tiers  of  branches 362* 

Figuro  20.— Pear  tree  trained  in  palm-shapo 34&* 

Figure  21. — Method  of  training  on  galvanized  wire 363* 

Figure  22. — '•  Fraise  Dura"  [strawberry],  average  size  374* 

Figure  23.-"  Noble  deBodort"  apple 37b* 

Figures  24, 25, 26.— Grapes,  in  pots 380* 

Figure  27.— Grape-glass 380* 

Figure  28.— Tube  for  displajing  and  preserving  cutfloweis 381* 

Figure  20.— Small  greenhouse,  with  iron  frame  .  381* 

Figure  30. — Small  greenhouse,  wooden  frames  and  sash 881* 

Figure  31.  —Model  of  greonbousc,  with  pavilion,  iron  frame  and  sash 382* 

Figure  32. — Lean-to  or  side- wall  greenhouse  382* 

Figure  33.- Hot-bed,  iron  sash    383* 

Figure  34.  —Curved-glass  sash  for  hot-beds 883* 

Figure  35.— Model  ornamental  greenhouse,  designed  by  M.  Michanx 384* 

Figure  HO. — Frame  and  bell-glass  or  cloche,  for  salads  and  young  plants 394* 

Figured?. — Bock  for  storing  or  transporting  th6  cloches ...  304* 

Figure  38. — Simple  frame  of  osier  willow,  covered  with  oiled  paper  or  muslin,  to  pro- 
tect fhitm  frost 304* 

Figure  30. — Frame,  with  plants  protected  by  straw  matting 305* 

Figure  40. — Protection  of  plants  from  the  sun  in  summer  by  screens  or  "paillasaons" 

of  straw  matting 305* 

Figure  41.— Protection  of  rye-straw  for  tomatoes    306* 

Figure  42.  —Permanent  hot- bed,  hoatinl  by  hot- water  pipes 306* 

Figure  43. — Cloches  protected  by  paillaanons  or  straw  matting  overhead 396* 

Figure  44. — A^ustable  protection  of  straw  matting  for  cloches 396* 

Figure  45.— Espalier  trained  on  wall,  protected  by  straw  matting  and  shaded  with  cotr 

ton  or  linen  cloth 307* 

Figure  46.— Double  espalier  with  vertical  cordons,  protected  by  straw  matting  and 

muslin  or  linen  doth  307* 

Figure  47.— Shelter  for  espaliers  on  wall  by  straw  matting 307* 

Figure  48.— Supports  of  iron  for  shelter  of  fruit  on  walls 397* 

Figure  49.— "Watering  can  of  M.  Ravenau 898* 

Figure  50. — ^Nozzle  of  French  watering  can,  with  copper  lip,  for  sprinkling  flowers  and 

plants 398* 

Figure  51  .—Revolving  lawn-sprinkler,  self-acting 39tf ' 

Figure  52. — Group  of  horticultural  tools  in  the  Exposition 39^ 

Figure  53.— Open-work  iron  grating,  in  foiir  sections,  around  trees  in  asphalt  pavement 

inPaiis <00* 

Figure  54. — Stone  wall  around  young  trees  iu  pavements,  for  temporal  y  pruteetion 401" 

Figure  55. — ^Large  trellis,  with  plates  of  glass,  exhibited  ut  Versailles  ...          405* 

Figure  56.— Grape-vines  as  trained  at  Thomery  on  walls,  with  iirojccting  coping  above.  40^ 

Figure  57. — Vines  trained  on  walls ;  prune<l  on  the  "  spur  system  " 407* 

Figure  58. — Mode  of  plan  tiug  vines  upon  walln  "in  espalier" 408* 

Figure  50. — Vine  pruned  and  trained  upon  stake-vineyard  4C8* 

Figure  60. — Grape-vines  protected  by  shading  overhead  on  double  espalier 40^ 
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HOBTICULTUBS-Continued. 
products — 

flowers  snd  ornamental  pUmU,  shnibSt  etc. — 

abies  (3  varieties) 864 

aohyranthns 350 

adiantam 403 

agaves...^ 408 

alocasia 404 

aloe  872. 8©2 

aloysia 392 

alaophyllas 403 

altermanthera 351,353,392 

alyasum  (koniga  xnaritixna  variegata) 848, 350, 854 

amaranth    803 

ampelopsis 372,400 

Svarieties 872 

anthurinm 403,404 

4  varieties 404 

aralia 403 

arbutus 405 

artemisia 352 

artocarpus  cannonii  (bread-fruit  tree)  403 

aspenula  odorata 348 

aspidinm 403 

asters 372,391,892,402 

aucnba 405 

azalea 34^.402 

balsam...^ 372,302 

bambusa 403 

begonia .349,351,352,354,370,392,403 

Svarieties 349 

13  varieties 370 

collection  of  varieties 403 

bertolonia 403 

blstia  (3  varieties)    363 

breod-fimit  tree 403 

buzns 363,405 

4  varieties 363 

cactus 392 

caladinm 403 

calceolaria 851,354 

cameliajaponica 363 

canna 350,851,852,364,392 

carnation 872, 391, 392 

cattleya 403,404 

5  varieties  .  404 

centaurea  (2  varieties)   351 

century  plant  (aloe) 372, 392 

cephalotaxns    ,..". 364 

cineraria 347 

cissus  discolor .^ 408 

vitiginia 873 

clematis 371,400 

]6varieties 371 

climbers 372,878,400,403 

ampelopsis  372, 400 

3  varieties 372 

clematis 371,400 

16  varieties 371 

honeysuckle 372,400 

passiilora 372 

rhincospermum  (4  varieties) 372 

smilax  (3  vai*ieties) 372 

solanum  (2  varieties) 372 

cocosWeddellana(palm) 408 
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HOBTICTJIiTTJBE-Continaed. 
produotfl— 

flowers  and  oruamentai  plants,  shrubs,  etc.— 

colens 860.851,882,403 

ootomaster 405 

cexoombs 849,392 

orinum  Vershaffeltianam ?. 404 

croton  (7  varieties) 403 

oorcnligo 403 

cyanophyllum 403 

oycads 372 

cypripedinm 403,404 

6  Tarieties 404 

oyttoderia  f olgida 403 

daUlA 372,891,392,403 

daisy : 847 

dammara  Brownii 384 

daphne 384,405 

davjllla 403 

dendrobium 403,404 

diplandenia 403 

dnMMBna 403,404 

8  varieties 404 

eoheveria 353,354.371.392 

86  vaxieties  named,  from  a  collection  of  100    371 

eleagnns 405 

epidendrom  (2  varieties) 404 

enonymns 384,373,402,405 

ferns 302,403 

forget-me-not 391,392 

fnschift 351,352,354,392,408 

geranium 348,349,350,351,352,353,854,368,892,403 

6  varieties 349 

8  varieties 350 

4  vaxieties 351 

8vvrieties 352 

Ovarieties 358 

single,  11  varieties 868 

double,  14  varieties 888 

gillyflower 847,350 

gladiolus 389,391,392.403 

55varietie8 369 

gloxinia .372,403,404 

10  varieties  named,  from  a  oolieotion  of  100 372 

gUAphalium 350 

godetiA 372 

gomphrenas 392 

gymnogramma 408 

hedera  (2  varieties) —         864 

heliotrope 354,391,392.408 

hibiscus 354 

holly 382,402 

21  varieties 382.388 

hollyhock 372 

honeysuckles 372.400 

hydrangea 392 

ice  plant  (mesembryanthemum  crystaUinum) 851 

ilex  («M  holly). 

indlA-rubber  plant 382 

iris  (7  varieties  named,  from  a  collection  of  30) 371 

ivy 351,862,400 

Japan  lilies 302 

Japonica 848,: 

JUDiper ...., 

koniga  maritima  variegata  (alyssxmi) 848^350,854 
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HOBTICULTX7BB— GoBtlnaed. 

flowexs  and  ornunental  plants,  ahrubB,  etc.— 

larkapoT 872 

laorooeraaiis 405 

laoroa 405 

ligaatmm 1 363,405 

2vftrietieB 308 

lobelia 850,361,863 

maaetti 861 

marigold 892 

meaembryaathennmi  orystallinum  (cm  ice-plant). 

mignonette 891 

mimnliis 847 

moming-gloiy ' 892 

moaaa 354,372 

nastortiam 848 

nepenthe 403,404 

Syarietiea 403 

Oyarietlea 404 

nephdlepia 408 

nidnlarixmi 408 

odentogloesom 408,404 

8Tarietie8 404 

oleander 351,392,405 

onddinm 408,404 

Svarietlea  404 

onage  blosaoma 891 

orchids  408 

osmanthus 364,405 

4Tarietie8 864 

palms 354,855,372,392,408 

pansies 847,348,372 

passiflora 872 

pelargonium 848,368,802 

ISyarlefcles 868,809 

peony  (4  Tarieties) 870 

periHa 850 

petunia , 350,351,852,858,408 

phalsnopaia 404 

phUlyrea 405 

philodendron 406 

phlox * 870,872,892 

perennial,  22  varieties 870 

phfsnix , 408 

photinia 406 

pinks 892 

podentilla 872 

podocarpns  (2Tarieties) 864 

poppies  848 

portolacca 392 

pritchardia 408 

pyrethrum  ..  849,350,351,353,354,391,892 

retinospera  (7  varieties) 868,864 

rhamnos 864 

rhincospeimnm  (4  varieties) 872 

rhododendron 347,402 

rioinos 854 

rosea 361,365-368,380,891,892 

Boarbon  and  If oisette  (0  varieties) 867,368 

hybrid  remontant  (88  varieties) 365-367 

moss  (3  varieties) 868 

tea  (17  varieties) 367 

rosmorinns 405 

saocolabinm 408 
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HOKTICULTURE— Continued, 
products — 

flowers  and  ornamental  plants,  shraba,  etc.— 

salisburia  adiantif olia 364 

sarraconia  (2  Taricties ) 403 

sciadopytis  verticillata 364 

smilax  (3  varieties) 372 

snapdragons 392 

solanum  (2  Tarieties) 372 

taxodium 384 

tazus  (4  varieties) 363 

theophrastus  imperiolis 403 

tillandsia 408 

torreya  (2  varieties)  364 

tropsBolam 347, 898 

verbena 392,403 

veronica .• 348.392 

viburnum  405 

vinca % 392 

violets 391 

zinnia 353,372.403 

several  varieties 353 

fruit- 
models  of,  exhibited 385^386 

almonds 383,391,404 

apples 225, 228, 227, 381, 878*,  377, 383, 385, 388, 391,  405 

varieties  referred  to 876,386 

53  varieties  named  377 

••Noble  de  Bodort,"  with  illustration 376»,377 

for  cider. 386 

eating 386 

modelsof. 386 

apricots 376,383,388,391 

generally  of  peach  variety  • 376 

modelsof *...  ..  386 

cherries 374.888,391 

varieties  referred  to ■ 374,886 

6  varieties  named 374 

models  of 386 

chestnuts 264 

currants    385 

3  varieties  named ^ 385 

figs 383,385 

2  varieties  named 385 

filberts.  4 405 

grapes 210. 221, 251, 260, 275, 276, 278, 286, 288. 378, 379, 383, 391, 383, 404. 405-413 

forthe table 378,405 

wine-making  378, 383 

varieties  refcrrctl  to 379,383.404,405,406,410,411,412 

67  varieties  named S79 

4  varieties  named    SS3 

4  varieties  named 404 

13  varieties  named 411 

5  varieties  named 412 

lemons 383, 405 

medlars 383 

melons 383,391 

nectarines • 376 

7  varieties  named 376 

oranges 383,301,405 

peaches 381,375,376,383,386,391,393,404 

varieties  reforre<l  to 375,388 

49  varieties  named 875, 376 

modelsof 386 
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HOKTICXTLTTTBB-CoDtinaecL 
im>dact9— 
froilr- 

pean 358,361,377,378,388.885,386,891,898,404 

varieties  referred  to 377,378,386 

61  yarietieB  named 377,378 

for  eating 386 

cooking 386 

models  of 386 

plums 374,376,383,388,391,405 

68  varieties  named 374,376 

varieties  referred  to '. 386 

models  of 386 

pomegranates 465 

qninces 388,386 

models  of 386 

inspbeiries 361,386 

7  varieties  named 385 

strawberries 345, 861, 373, 374*,  891, 418 

varieties  referred  to 878,374 

1  variety  named .• 345 

28  varieties  named 873 

"Fraise  Dura,"  illustration  of 374* 

walnuts ^ 406 

trees,  etc. — 
fruit- 
collections  oi^  exhibited 846, 864 

apple 355*.  356*,  357*,  858*,  359*,  861, 418 

cherry ...855*  356 

fig 385 

grape-vines. .  346, 346. 336*,  378, 379, 380*,  381, 303, 405, 406*.  407*.  408*,  409*,  410*.  411, 412, 418 

peach 355*.  357*,  359*.  301, 393, 418 

pear 356*.  356*,  857*.  358*.  360, 361*,  362*,  377, 393, 418 

omnmental  and  shade — 

coUections of, exhibited   846,364 

amacaria 405 

cedar.  Deodar 400 

conifers 402 

elm 309,402,412 

evergreens 348,362,363,364.400,402,406 

horse-chestnut 344,399,402 

linden 373,390 

magnolia 348.363,404 

maple 873,399,412 

8  Japanese  varieties 373 

mulberry 412 

pawlonia 392,399,402 

plane  (sycamore) 399,402 

sequoia 400 

sycamore •. 899,402 

thorn 412 

vegetables,  kitchen  and  commercial- 
absinthe  (wormwood) 416,417 

angelica ^ 416 

artichokes 389,391,416,418 

atpaiagus 886,887,391 

beans 264, 268, 269. 270, 271. 273, 274, 275. 277, 278, 279, 282, 286, 391, 416, 418 

beets 38, 39, 48, 49, 60, 51, 53, 61, 115, 243, 247. 204, 268, 275. 282, 288, 416,418 

Brussels  sprouts 416,418 

cabbage 273,386.387,388,391,396,416.417.418 

varieties 387.888 

carrots 272,282,389,391,416,418 

cauliflower 273,386,887,391,896,416,418 

varieties 387 

celeriac 416 
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HORTICXTLTURE^Continaed. 
prodnots— 

TOgetables.  kitchen  and  commeroial-^ 

celery ', 301,416,417,418 

charda 388.881 

chicory 288,888.891,417,418 

commerce,  plants  of— 

absinthe  (wormwood) 416,417 

angeUoa 416 

peppermint 416^417 

com,  maize  («m,  oUmo^  Agrioaltnre) 418 

eom-salad 388 

creeses 888,891,418,488 

cucumbers ~ 881 

egg-plant 391 

endive 888,391 

garlic 418 

gherkins 391 

kohl-rabi 418 

leeks 391,416 

lettuce 388,391,394,417,418 

cos 881 

13  Turieties  named 888 

mushrooms 389-391 

onions 273,891,416,418 

parsley 391 

pease 263,268,273,275^277,278.282,391 

peppers 381 

peppermint .• 416,417 

potatoes  (Me,  oZm,  Agriculture) 888.389,391,396,404,416,418 

varieties 388^404 

6  vaxleties  named 388 

11  varieties  named 389 

3  varieties  named 404 

pumpkins 891,416,418 

radishos 386,391,396,418 

salad  plants 386,894,896.418 

celery 391,416,417,418 

chicory 288,388,891,417,418 

oom-salad 888 

endive 388^391 

lettuce 388,891,394,417,418 

Swiss  charda 388.891 

water-oresses 388,891,418 

salsiiy 416 

spinach 891,416 

squashes 891,418 

tomatoes 381,395,418 

turnips 272,279,282.418 

water-cresses *. 388.891,418,436 

wormwood  (absinthe) 416,417 

Houdin, poultry  (ms  Agriculture:  livestock). 
Howard,  James  &  Frederick  (Bedford,  England)— 
steam-cultivating  hiachinery— 

used  in  Australia 62 

Banublan  principalities 62 

Denmark 62 

Egypt 62 

France 62 

Germany 62 

Great  Britain 68 

Greece tt 

Hungary 62 

India 62 

Italy 61 
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Howard,  James  &  Frederick  (Bedford,  Bngland)^ 
■team-cnltiTatixig  maohinery— 

used  in  New  Zealand ^ <B 

Portugal <B 

Bussia 62 

Spain iJ2 

Sweden 82 

Switseriand 62 

Torkey 62 

United  States 62 

oostofontflt 64 

fiknaers' engine,  iUustration 66*,  69 

portable  engine  and  rear  windlass  for  ronndabont  system,  illnstration 75*,  76 

Prench  modification  of;  illustration 78* 

plow  and  subsoller,  illustration 82, 83* 

double-action  steam-cultivator,  illustration 84* 

flexible  chain-barrow,  illustration 98* 

binding-reaper 128,138 

sweep-rake  single-wheel  reaper,  illustration 146*,147 

self-dumping  riding  horse-rake,  illustration 161*,  162 

system  of  adjusting  teeth,  illustration 162*,  168 

**  Anglo- Ameriean"  horse-rake 168 

walking  hay-rake,  illustration 163*,  164 

hay-tedder,  illustration 166* 

Howe  Scale  Company  (Butland,  Yt.),  scales  exhibited 7 

silver  medal  awarded 8 

Hungary  (ms  Austria-Hungary:  provinces). 
Hflningen  (Alsaoe,  €^ermany)~ 
fishing  industry— 

fish-hatching  establishment 422,428 

established  by  Napoleon  in 422,423 

now  operated  by  German  Ctovemment 428 

apparatus  for  retarding  hatching , 509 

Hunt  it  Tawell  (Halstead,  England)— 

broadcast  seeding  barrow,  illustration 112*,  113 

root-cutter,  illustration 208,209* 

toothed  knife  of;  illustration 209* 

Huntingdon,  Earl  of  (England),  breeder  of  horses 334 

imported  Dutch  stallions 384 

HnrtUfF.  (Nongis,  France),  seeders  tested 102 

reaper  tested 142,148,149 

mower  tested 160 

Husk  (MS  Fish). 

Hydrangea  (sm  Horticulture :  products :  flowers). 

Ice-plant  {$e§  Horticulture:  prodncts:  flowers). 

Ide  dee  Fish). 

IJo  river  (Finland) — 

fisheries 428 

saluMn 428 

slk 4i8 

Ilex  («M Horticulture :  products:  flowers, etc.). 

Illinois  (MS  United  States). 

India  (MS  France:  colonies;  o^ffo.  Great  Britain:  colonies). 

"Indianwhalebone,"  made  from  buflhlo  horn 480 

India-rubber  plant  («M  Horticulture:  products:  flowers  etc.). 
IKTERNATIOKAL  EXHIBITIONS— 
07  Pabu.  1867— 

agricultural  exhibit- 
prize  for  grain-sorters  192 

fish  exhibit- 
aquaria.^^ 459.468 

crabs 459 

silums,  impossible  to  acclimate 468 
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INTERNATIONAL  EXHIBITIONS— Contlnried. 
OF  Vienna,  1873— 

field-trials  of  ajEricaltural  machinery  at  L^opoldetadt 13  note 

entries  ofmowers  and  reapers  from  United  States 13  note 

competition  declined  by  France 13  note 

Germany  ISnote 

Groat  Britain 13  note 

fish  exhibits 

aquaria  462 

silunis,  impossible  to  acclimate 462 

OP  Philadblfhia  (Centennial),  167<5— 
agricnltural  exhibit — 

prlmitiro  instruments  shown  by  Brazil 16 

China 117 

Finhind 16 

ImUa  16,27,U7 

Japan   16 

Java 16,117 

Slam 16 

Tunis  16 

graindrills 102,103- 

byAustralia ...290,291 

building  provided  for   259 

flshingtacklo 481 

OF  Pabis,  1878— 

classification  of  exhibits  (see  CIassifi»ition).  * 

field  trials  of  agricultural  machinery 9-15 

opposed  by  British  Commission 11,12,13 

declined  by  British  exhibitors H,  17, 2o,  40. 45, 141, 144, 150 

of  harvesting  machinery,  at  Marmont,  July  22  and  25 — 13, 14, 120-166 

plows,  cultivators,  etc.,  at  Petit-Boarg,  July  29 14, 16-53 

thrashing  machines,  etc.,  at  the  Esplanade  des  Invalides,  Angu.st  4 14, 175, 233 

lawn-mowers,  on  the  Champ  de  Mars,  Angnst  8 14, 156 

steam-plows,  etc.,  at  CJonesse,  August  12 14, 17, 5i 

Agbicultukal  Implrmbktb,  general  report  on,  by  Edwabd  H.  EInigut,  LL.  D 1-256 

Agricultubb,  general  report  on,  by  John  J.  Woodman 257-290 

Horticulture,  general  roi>ort  on,  by  Grorgb  TV.  Casipbbll 343-418 

Live  Stock,  general  report  on,  by  Samuel  Dysart 301-341 

PiscicuLTURB,  general  report  on,  by  Thomas  B.  Ferguson 419-S35 

inadequate  participation  by  the  United  States 250, 269, 305, 325, 345, 421, 422 

buildings  of— 

none  for  agricultural  exhibition 120, 259 

necessitated  special  buildings  erected  by  exhibitors 259 

Great  Britain 1 20 

Spain    286 

United  States 120 

for  live  stock  exhibition,  Esplsmade  des  Inval  ides 303, 393 

horticultural  exhibition   ..• 365,370,372,373,376,381 

of  the  city  of  Paris 354 

principality  of  Monaco 372 

P.  Carbonnier's  building  for  aquaria  and  fish-cultural  appliances 421, 433, 4G2, 470-477 

ft-esh- water  aquarium  of  the  Trocad^ro   ' 449-465 

perspective  views 419*448* 

plans,  sections,  etc 450* 

methods  of  construction  and  management, tisli  ccntainod  in,  cto.(«c«  France: 
Fish  and  Fish-culture :  aquaria,  above). 

Norwegian  annex  for  fishery^  exhibition   478 

French  annex  for  oyster-cultural  exhibition 509 

grounds  of— 

not  ready  at  the  opening  of  the  Exposition 346 

rapidly  cleared  and  planted 346 

planting  and  decoration  (see,  also,  France :  hortictdturc) 346-365, 393 

flowers,  ornamental  plants 347-354, 361, 370, 373, 393 

grass,  lawn^  turf  borders,  etc 346,347,350,353,355,893,398 

trees,  shrubs 340,348,351,862,363,364,372,878,377 

trained  fruit  trees    355*,  356*,  :57*,  358*,  359*,  3e0»,  361*,  363*.  363*,  877, 389* 
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IXTERNATIOKAL  E^SCEUBITIONS-Continiied. 
ow  Paris,  1878— 
gronnds  of— 
accessories — 

cascades 355 

fountains 348,851,852 

greenhouses 350, 381*,  382*,  384* 

minor  buildings 848,850 

railings 854 

rock-work 355 

statues 348,851 

tents,  awnings 350 

vases 354 

Kae  des  Nations,  floral  decoration  of 354 

OF  Beblin,  1880— 

flsh-cnlture 422 

Ipswich  (England) — 

agrionltnral  machinery  mannfactnred— 
plows — 

double-furrow 44*  45*,  46 

three-furrow 47*,  48* 

horse  hay-rakes 163 

thrashing  machines 172 

straw-burning  engines 181*,  182, 183 

Ireland  («ee  Great  I^ritain). 

Iriko,  a  Japanese  moUusk 443 

Iris  (iee  Horticulture :  products :  flowers). 
Isinglass  («m  Fish). 

Ispa,  P.  (Donamenez,  Finlstdre,  Franco),  sardines  in  oil 432 

inventor  of  "heterogeneous  hard  roe,*'  bait  for  sar- 
dines  632,538 

ITALY  {»ee,  tUiOf  Arceria,  Genoa,  Salerno, 

Brescia,  Piacenza,  Turin, 

Florence,  Rome,  Verona)— 

AOUICCLTUBR— 

[SOTR.'— Machinery,  impUmenttj  etc.,  uwd  in  agriculture  are  indexedunder  Machinery : 
agricultural,  b^low.] 

ancient  development  of 120, 121 

condition  of 281,282 

extensive  fields  of  com  (maize) 93,201 

fields  undivided  by  fences  or  hedges 93 

products — 

cereals 282 

production 282,296,297 

barley 282 

production 282,296,299 

"celestial,*' acclimated  in  France 262 

com  (mahse) • 282 

production 286,296,299 

millet 282 

production 282,296 

oats- 
production 299 

rye 282 

production 282,296 

wheat 282 

production 282,296,298,299 

esculent  vegetables 282 

production 282 

potatoes 282 

production 282.299 

imports — 

cereals 282,297 

live  stock- 
asses  and  mules — 

number 282,304 

41   P  B — ^VOL.  5 
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ITALY— Continued. 

AORICULTUBB— 

live  stock— 
cattle- 
number , 282,304 

usedfor  working 17,33,314 

breed  mined  by  prolonged  ill  treatment 814 

borsea — 

number 282;  304 

sheep 319^324 

number 282,304 

Merino .' 310 

Bwino^ 

number 282,304 

Neapolitan 325 

acclimated  and  interbi  ed  in  England 325 

progenitor  of  the  Dorkshire 325 

Fish  and  Fish-Culturs— 

exhibit 443,478 

coral  fishery : 437 

manufactures — 

fishing  implements,  etc 443 

nets  of  flax,  silk,  tweed,  twine 443 

.i»b  product - .^ 443 

tunny  oil 443 

preserved  in  oU 478 

HOKTlCili-TURE—  ^ 

fruit- 
almonds,  exhibit  of 383^405 

apples,  exhibit  of 378,383,404 

apricots,  exhibit  of 383 

flgs,cxhibitof 383 

filberts,  exhibit  of 405 

grapes,  exhibit  of :  383.404 

cultivation •. 412 

methods  of  planting 412,413 

vines  grown  upon  trees     412 

along  with  farm  crops 412 

vines  attacked  by  tlie  phylloxera  vastatrix  413 

growers  of,  reprcsent^^d  at  international  congress  concerning  the  phylloxenK  at 

Montpcllier,  Franco 1 408 

lemons,  exhibit  of 383, 405 

medlars,  exhibit  of 383 

melons,  exhibit  of 383 

oranges,  exhibit  of 383,405 

poaches,  exhibit  of 375, 383 

pears,  exhibit  of 378,383 

plums,  exhibit  of 383, 405 

quinces,  exhibit  of   ..      383 

strawberries,  exhibit  of  374 

sold  in  Paris  markets 374 

walnuts,  exhibit  of 405 

vegetables — 

artichokes - 389 

IklACHlKBnY— 

agricultural — 
exhibited— 

classification 11 

seed-drills 118 

Ktcam- cultivating  apx>aratus 53, 62 

imported  from  Great  Britain  82 

thrashing-machines,  imported  from  Great  Britain 17i 

£eld  trials  of 13,17.33,102 

plows 17 
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ITALY— ContinnecL 
Machinebt— 
Agricnltnni^ 
field  trials  of— 

seeders 102 

grain  and  fertilizer  drills 102 

Ivy  (M«  Horticultare :  products :  flowers,  etc.). 

Jaeobi,  student  of  pisciculture 421 

JaUieu  (Isdre,  France) — 

agricultural  machinery  manufactured—- 

-wine-presses,  screw  and  hydraulic 230*,  231 

Jamin  (Bourg-la-Beine,  Seine^  France),  horticultural  exhibit 864 

JAPAN  (Md,  alto,  Suruga,  Tokio)— 

FiBHINO  IMDUSTRT— 

exhibit 443,480,481 

fish- 
sun-dried  443 

cod,  dried 443 

liver  oil 443 

iriko(kindofmollusk) 443 

kin-yu  (acclimated  in  France) 470 

maoou  (kiud  of  salmon) 443 

oysters  preserved  in  shdtsion  (rice-brandy) 443 

salmon 443 

tclescope-flsh  (acclimated  in  Fnmce) 470, 476 

fishing  apparatus,  utensils,  nets 443i  480, 481 

m  artno  plants 443 

Japan  lilies  (tee  Horticulture:  products:  fiowers). 
Japonica(«e«  Horticulture:  products:  flowers). 
Java  (teeXetberlands:  East  India  Colonies). 

Jefi^sry  &  Blackstoi^o  (Stamford,  England),  hay-tc*ddcr  tested 160 

Jersey  (cm  Great  Britain:  Channel  Islands). 
Jersey  cattle  (see  Agriculture :  live  stock).    • 
Johnston  Harvester  Company  (Brockport,  N.  Y.)— 
harvesters — 

gold  medal  awarded 8 

binding-reapers 120, 136, 137 

dynamometrical  trials 134, 136 

illustration  130* 

tests 141,142,143,144 

combined  mower  and  reaper  tested 142* 

mower  tested 160 

special  prize  of  a  Sdvres  vase  (»ee  frontispiece) 140 

Jointer,  a  skim-colter  on  a  plow,  definition  of 26 

Joly,  Charles,  vice-president  of  the  Central  Horticultural  Society  of  France- 
commissioner  to  investigate  the  utilization  of  Paris  sewage  in  horticultural  operations  (1877) .         415 

acknowledgments  to 418- 

Josse,  L.  P.  (Ormesson,  France),  fertilizer-sower  tested 102 

illustration .115*.  116 

Juniper  («e«  Horticulture:  products:  flowers,  etc.). 
Jutland  (Denmark) — 
^^culture- 
live  stocks 

horses ^ 331,332 

Ki^iuia  (Finland)— 
fishing  industry- 
fishing  utensils 430 

Kale  («0s  Agriculture:  products). 
KoJeau,  ChAteau  de  (Finist^re,  France)— 
fishing  industry— 

oyster-cultural  utensils -*. 4UG 

Kelp-fish  {see  Fish). 
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Kemi  Bivor  (Finluid}— 

flsheries 428 

salmon 428 

aik 428 

Kent  (England)— 
agrlcultnro— 
live  stock — 

sheep 320 

*'NewKent" 820.323 

bred  in  Franco 820,323*324 

Kerm^lo  (Morbiban,  France)— 
fishing  industry — 

oy ster-coltural  hives 436 

Kerry  (Ireland) — 
agrioultnre— 

catde  {tee^alao,  Agricaltnre:  livestock) —         311 

Khedive  of  Egypt  {tee  Mohamed  Tewflk). 

Kilo,  Kilogram  (=2.2040  poonds  avolnlupois),  definition  of  42naU 

Kilogrammeter,  French  dynamic  nnit,  definition  of. 43  note 

King,  Miss  (Ireland),  exhibited  turkeys 327 

Kinyu  (tee Fish). 

Klipflsk,  cod  salted  and  dried 445,440^447 

Knifer,  a  form  of  steam -grabber,  dcflniUon  (M0,  alto^  Machinery:  agricultural)  60, 83* 

Knight,  Dr.  Edward  H.,  Honorary  Commissioner,  Member  of  the  International  Jury,  Class  70.  7 

REPOItT  ON   "AgBICULTURAL  IMPLEMENTS" 1-250 

advocatetl  field  trials  of  agricultural  machinei^  ^  12 

appointed  upon  commission  for  conducting  field  trials 15 

witnessed  tests  of  binding-reapers 131, 13J 

member  of  committee  on  dynamometrical  tests  of  the  same 133 

witnessed  test  of  American  thrashing-machines,  Tiptreo  Hall,  England,  18.53 171, 173 

Knight,  Harold  E.  (Bellefontaine,  Ohio),  maple  sugar  and  sirup — 

silver  medal  awarded 8 

Kohlrabi  («0« Horticulture:  products:  vegetables). 

Konigamaritima  variegata  («ee  Horticulture:  products:  fiowers). 

Kuhn*s  grain-<1rill,  exhibited  by  the  Farmers'  Friend  Manufacturing  Company  {whuh  toe). 

Kumo  Elver  (Finland)— 

fisheries 41*8^429 

salmon  428 

sik 428 

leases  of,  by  thostato 4.8,429 

Kyloe  cattle  (tee  Agriculture:  live  stock). 
Kymmeno  River  (Finland) — 

flsheries ^8 

salmon 428 

soldin  Saint  Petersburg,  Russia 428 

sik 428 

La  Baume  (Doubs,  France) — 

agricultural  machinery  manufactured— 

plows 18 

Labor  {tee  Operatives). 

Labrador  ducks  {tee  Agriculture :  live  stock). 

Labrador,  Gulf  of-- 

fishing  industry 529,530 

cod 529,530 

La  Calle  (Constantino,  Algeria)— 
fishing  industry — 

coral 437 

fish   438 

sardines,  preserved  in  oil 438 

coral  boats  and  implements  438 

"History  of  La  Colic,"  book  by  M.Forand,  referred  to 437  note 

Locaze-Duthiors  (France),  book  on  the  * '  Natural  History  of  Coral, "  etc.,  referred  to 437  note 

Ladislas-Gubioz  (Buda-Pcst,  Hungary),  plows  tested 18 
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Ladoga,  Lake  (Finland) — 

flahftriesof _ 420 

aalmon 426^438 

sold,  fi^JBh,  in  Saint  Petersbarg,  Russia 428 

seals 429 

Ladoacette,  E.de,  Baron,  Deputy  of  France,  Momber  of  the  Jury,  Class  70 7 

La  Fldcbe  poultry  (<m  Agriculture:  lire  stock). 
La  Fosse  (Isle  de  Noirmautier,  Vend6o,  France) — 
fishing  industry- 
nets  for  fish  and  shrimps  manufactured 481 

Lake  Bourget,  Lake  Constance;  Lake  Lodo.::^  etc.  {see  Bourget,  Constance,  etc.). 

Lalller,  J.  £.  (Soissons,  France),  harvester 148,149 

Lamprey  (ate  Fish). 

Laogeais  (Indre^^t-Loire,  France) — 

agricultural  machiuery  manufactured— 

vineyazd  harrows 219*,  220 

horse-hoes 219*,  220 

Land,  agrieultural,  tenure  of— ■ 

In  Austria-Hungary — 275 

France 266,267 

Great  Britain 274 

.  Greece 280 

Sweden ^ 284 

Languedoc  (France)— 
agrlculturer- 

implementa  and  methods .,  • . .  19 

live  stock — 

sheep 824 

Languedocienno  sheep  (see  Agriculture :  live  stock). 
Larkspur  («M  Horticulture :  products:  flowers). 
La  Teste  (Gironde,  France) — 
fitfhing  industry- 
oysters  436 

oyster-cultural  establishments  435, 436 

productions 434, 435 

implements  and  utensils 434,435,436 

collectors 434 

Lauragnaise  sheep  (see  Agriculture:  live  stock). 
Lanrocorasus  («M  Horticulture:  products:  flowers). 
Lauras  («e0  Horticulture:  products:  flowers,  etc.). 
Lausanne  (Switzerland)— 
horticulture- 
grapes 412,413 

LavalardjE.  (France),  Member  of  the  Jury,  Class  76 7 

Lavaret  (see  Fish). 

Lecaron,  A.  (France),  horticultural  exhibits 350 

Lecldre,  L.  (Bonen,  France) ,  seeder  tested 102 

reaper  tested 142 

Leconteux  (France),  Frofussor  at  the  Institut  Agronomique,  Member  of  the  Jury,  Class  76 7 

Leeds  (ISngland)— 

i^ricultural  machinery  manufactured— 

steam-cultivating  tackle 53,05,56-^,61,63-69,65* 

operatives  employed  and  rate  of  production  at  the  works  of  John  Fowler  &  Co 62 

engine 66*,  67 

rope-porter 67*,  68 

engine  with  two  winding-drums    70* 

movable  headland  anchor  71* 

windlass,  roundaboat  system 74*,  75 

anchor,  roundabout  system 74*,  75, 76 

■team-plow  17 

6-furrow  balance-plow 81*,  82 

3-f urrro  w  balance-plow 82 

grabber  ("knifer") 60,83* 

harrow 86* 

roller ..^.^ 87* 
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Leeds  (England)— 

agricoltaral  maohinery  loannfactiired — 
fiteam-plow — 

turning  caltivator 84*,  85 

harrow 85,86' 

-  harrow  and  seeder  combined  85,87'^ 

disking  machine 88* 

draining  plow    88* 

rech&mation plow 88,89" 

Leeks  («e0  Horticulture :  products:  vegetables). 
Leguminous  plants  (see  Agriculture :  products). 
Leicestershire  (England)— 
agriculture— 
live  stock — 

sheep 320, 322, 328, 324^  340 

bredin  Franco 322,323 

UnitedStates  823 

Leigh  (England)— 

agricultural  maclilncry  manafactnred — 

harrows,  with  Iiandles 06* 

chain 07' 

clod-crushers 100* 

reapers 141 

mowers 150 

Lvwn 150 

horse  hay-rakes 160 

straw-cntters 201 

kibblers 204,205 

root-cuttors 210* 

Lemaire,  Auger,  &  Amiot  (Bresles,  France),  plows  tested 18 

Lemoine,  V.  (France),  horticultural  exhibit 370 

Lemons  («ee  Horticulture :  products:  fruits). 
Lentils  (W0  Agriculture :  products). 
L6opoldstadt  (Austria)— 

field  trials  of  agricultural  machinery  shown  at  Vienna  Exposition  held  at,  July  0, 1873  —  18  note 

Leroy,Andr6  (Angers,  France),  exhibits  of  trees,  shrubs,  etc 364 

Leroy,  Louis  (Angers,  Fraoce),  horticultural  exhibit 363 

Lettuce  (»ee  Horticulture :  products :  vegetables). 

L6v6que  &Fil8  (Ivry, Seine, France),  horticultural  exhibit 364 

Lhuillier  (Dgon,  France),  riding  horse-rake,  illustration 161* 

Liancourt  (Oise,  France) — 

agricultural  machinery  manufactured — 

plows 17,19 

Brabant  double 17, 31*,  32*  33 

mole  (sous-sol) 36.37* 

clearing  (d6boi80  use) 39* 

bisoo 17,45* 

toume-oreille 28*,  2j 

trlsoc 47  • 

quartresoc 17, 46*,  47 

leveling  implement  (5  plows) 48*,  40 

draining    17 

stubble 17 

ditching '. 17 

beet-root  pullers 51*,  52* 

grain^driUs 109 

horso-hoes 00*^ 

Libby,  Mcl^eal,  &.  Libby  (Chicago,  HI.),  canned  salmon 449 

awarded  ^old  medal 449 

Ligustrum  («e6  Horticulture:  products:  flowers). 

Lilpop,  Rau,  &  LcBwenstoin  (Warsaw,  Russia),  reapers  tested 142 

Limousin  (France) — 
agriculture- 
live  stock — 

cattle 817 

both  sexes  used  for  labor,  to  exclusion  of  horses,  mules,  etc 317 
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Limonaen  (Fnnoe) — 
agricnltoT»— 
live  stock — 
catUe— 

awarded  gtand  prize  for  draft-irattle  by  the  Agricnltaral  Society  of  France —         817 

hones 83fi  . 

said  to  be  desocDded  fh)m  Arabian  chargers  captured  by  Charles  Martel  from 

the  Saracens  (A.  D.  732) 339 

swine 325,326 

Uncobn  (England) — 

agricnltnral  machinery  manafactured— 

potato-diggers fiO* 

potato-assorters 207* 

grain-screens  .  > 189*-191 

thrashers 178, 175M77M78* 

straw- burning  portable  engines 1 82*,  183 

Lincolnshire  (England)— 
agriculture — 
live  stock — 

horses  (cart-horses) 334, 385, 830, 337 

bred  from  Dutch  horses 384,335 

the  "brewers' horses"  of  London 335 

great  size  and  strength 335 

sheep 828,324,340 

bred  in  Europe 324 

swine •- 326 

bred  in  the  United  SUtes 326 

Ling  {ie»  Fish). 

Linseed  (see  Agriculture:  products). 

Llmare.  C.  (P6camp,  Franco),  harvester 148,140 

Linden  (400 Horticulture:  products:  trees). 

Liot  (Rouen,  France),  harvester 147-140 

Lissa  (Dalmatia,  Austria)— 
fishing  industry- 
preserved  flsh 424 

Lister  (Norway)— 
fishing  industry- 
fishing  boats  502* 

used  as  pilot-boats 602 

LIVE  STOCK— 

INoTB.— Live  ttoek  u indexed  eoUeetively  under  the  title  Agriculture :  live  stock,  and  in  detaU 
under  the  tides  qf  the  producing  eountries,  vis : 
Arabia,  Germany,  Roumania, 

Argentine  Bepnblic,  Great  Britain,  etc.,  Russia  (with  Finland), 

Austria-Hungary,  Greece,  Spain, 

Barbary,  Italy,  Sweden, 

Belgium,  Netherlands,  Switzerland, 

China,  Norway,  Syria, 

Denmark,  Persia,  United  States.] 

France  (with  Algeria),  Portugal, 

Rkfobton  *'Liv»  Stock,"  by  Samubl  DYt»ART 301-341 

Lloyd,  Supple,  A  Walton  (Philadelphia,  Pa. ),  lawn-mower i6Q,  30.) 

Loach  («es  Fish). 

Lobelia  («ee  Horticulture :  products:  flowers). 
Lobster  (see  Fish). 

Locomobile, locomotive, agricultural  (see  Machinery:  agricultural). 
Loffoden  (Norway)— 
fishing  indnstr>-— 
fish- 
cod 602 

preserved  fish 447,448 

fishing  boats B02* 

Logologo  (see  Fish). 
Lomp  (see  Fish). 
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London  (England) — 

agricultural  machinery,  manufactured-* 

reapers 141 

mowers 150 

fishing  industry- 
fish  441 

cooked,  in  tins,  ready  for  use 441 

preserved '. 441,443 

in  refrigerating  apparatus 442 

salmon 434 

sponges,  trade  in : 431 

isinglass 442 

trade  in  larval  food  for  fsh,  collected  from  the  mud-banks  of  the  Thames 473 

horses- 
brewers' horses  of  Lincolnshire  breed  835 

said  to  1)0  the  largest  in  t:>o  world 335 

omnibus  horses  fed  on  crushed  grain 204 

horticulture- 
flowers,  ferns,  greenhouse  plants,  etc.,  exhibited  at  Versailles  (August,  1878),  lists  of 403-404 

London  (England)  Farmers'  Club  promoted  feeding  of  kale  to  sheep 273 

Long-hom  cattle  (see  Agricullure:  live  stock). 
Loug-tsing-ya  (»ee  Fish). 

Longworth,  Nicholas  (Cincinnati,  Ohio),  grapes  cultivated  by 411 

Lonqu6ty  &  Co.  (Boulogne-sur-AIer,  France)  famished  Portland  cement  for  the  aquarium  at  the 

Trocad6ro 452 

L'Orient  (Morbihan,  France) — 
fishing  industry — 

oyster-cultural  apparatus 434 

prod  ;ctions 434 

utensils 434 

maritime  fisheries 527 

sardines S27 

Lote  {tee  Fish). 

Lotto  (see  Fish). 

Lowcock  &  Barr  (Shrewsbury,  England) — 

two-whoclod  plow,  illustration 23*,  24 

clod-crusher,  illustration W 

mower  cntci'ed  for  test,  but  withdrawn 150 

straw-cutters 200 

safety -lever 201 

Lower  Austria  (see  Austria^IIungary :  provinces). 

L  .izier,  secretary  of  the  Mutual  Aid  Society  of  the  Market  Gardeners  of  the  Seine  (France) — 

commissioner  to  invcsti;;ate  the  utilization  of  Paris  sewage  in  boriicultural  operations  (1877) .         415 
Lundfiord  (Norway) — 
fishing  industry — 

herrin;;-fi8hing  boat 490* 

Lyons  (BhOne,  Franco) — 

agricultural  machinery  manufactured — 

apple-pressos 227*,  ^ 

Habille  Frdres,  £.  (AmboLse,  France),  grape-mill,  illustration 223*,  224 

cider  and  oil-press,  illustration 2S5*,228 

Macaroni  («ee  Agriculture:  manufactures). 
McCloud  Biver,  Califomiar— 
fishing  industry- 
salmon  eggs^fbom,  used  to  stock  rivers  of  France 456 

McCormick,  Cyrus  H.  (Chicago,  111.)— 

bindhig-reaper  tested 12a-13Q 

grand  pri7.e  awarded 8,123 

gold  medal  of  the  Hoyal  Agricultural  Society  awarded,  at  trials  at  Bristol,  England, 

September,  1878 123 

Illustrations  of 124*,  12«* 

dynamometrical  trials  of 134,135 

special  prize  of  a  Sevres  vase  (M0/ront£cp<«ea) 140 

made  officer  of  the  Legion  of  Honor 140  note 
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HoCormick,  Cyrus  H,  (Chicago,  lU.)- 

elected  corresponding  member  of  the  Academy  of  Sciences,  Institate  of  France 140  note 

mower 150 

liacedon,  K  Y.— 

agricnltnral  machinery  manufaotared— 

grain-drill. 8,105 

horse  hay-rakee  —   101,162 

MACHINERY  (including  tools,  implements,  appliances,  processes)— 

AOSICULTUBAL— 

claasiflcation  of  exhibits  (GroapVIII,  Class  70) 2,10 

ambiguity  in 10,11.25 

Kbport  ox  * '  Agucultubal  Implbmkntb,  "  by  Edward  H.  Knight,  LL.  D 1-250 

exhibits  and  mannfactares— 

plows 16-52 

local  differences  in  constmction 16, 18, 10 

classification 18 

tingle  plows.., 1^28 

wooden  mold-board— Trench 20* 

chanuo  4  chaine— Firnch 20* 

with  avant-train — French 20*,  21, 

Brabant  simple— French 21*,  22*,  23 

one- wheeled— French 22*,  23 

two-wheeled,  with  Jointer— French  23*,24 

two-wheeled— £nf;li8h     23*,24 

revolving  mold-board— English    24*,  25 

"bridle"  pattern,  wheel— English 24* 

Michigan  rod-beam — American 25*,26 

movable  point— French 25*,  28, 27 

monosoo— French   26*,  27 

iron-beam  *'  swing  " — American  20*,  27, 28 

center-lover^ American 27*.  28 

Beese  combination — American 28* 

tomin  g  mold-board  plows 28-38 

shifting  socket-piece 29* 

toume-oreillo  (ohamie  Wasso)— French 28*,29*,80* 

hillside— American  —         30* 

turn-  wrestr— English 31 

Brabant  double— French 31*,82 

with  skim-colter— French 81* 

subsoil-talons— French 32*,33 

skim-share— French 32*,83* 

snbsoilplows 34-36 

subsoiler— French 34*,  35* 

Brabant  subsoller— French 34* 

scarifier— French 34,35* 

draining  plows 30-38 

mole-plow- French 36*,37* 

drainer— French 37* 

trenching— French  ,...    37*,38 

ditching-machine— American 38 

ridging  plows 38, 39 

French 38* 

clearing  plows 39 

deboiseuse— French 39* 

sulky-plows 39 

Gilpin — American 40* 

gang-plows 39-49 

bisoo— French 41*,  43, 44*.  45* 

Deere— American 43*,  44 

double-f arrow- English  46*,  46*,  47 

bisoc  double— French 46*,  47 

trisoo— French 47* 

three-furrow— English , 47*,  48* 

5-plow  leveling  implement— French 48*,49 

0 
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HACHIimRY— Continued. 

AOBICULTUBAI^ 

exhibitB  and  manufactures- 
plows — 

claeaiflcaiion — 

root-diggers 41W2 

potato-diggers 48^  52* 

simple  effct— French 49*,  50 

double  effot^Frencli 50* 

EngUsh 60* 

American 50, 51* 

beet-Foot  puUer— French 51*,  52* 

digger— French 62* 

steam-cultivating  apparatus 53-89 

traveling  engine  system  unauccesaftil 63 

direct  (donblo  engine)  system— English 62, 63-60 

cost  of  equipment— English 63,64 

installation  of— English 65* 

plowing  engines— English • 68* 

rope-porters— ^English 67* 

locomotives  (used  in  pairs)— EnglLfih C7*,  68, 69 

farmers*  engines  (for  idl  purposes) — English 6S*,ffi> 

single-engine  and  opposite-headland  anchor  system — English      .     G'2, 63, 61U71 

instalhition  of— English 70- 

cost  of  equipment- English 70, 71 

engines  with  2  -winding-drums — ^English 70*,  71 

headland  anchor— English ^ . . .         71* 

Tonndabont  system 62,63,71-80 

installation  of— English 72. 73*.  74, 75 

cost  of  equipment — English 76^  77 

agricultural  locomotive  engine— English 71, 72*,  74, 7o 

windlass— English ■. 74*,  75 

anchor— English 74*  75,76 

portable  engine  and  rear  windlass— Engliph 73*.  76 

with  dctatched  windlass — English 76* 

combined  engine  and  windlass — English 76;  77* 

self-acting  and  so If-moving  anchor — English 77* 

locomobile  and  taclclc — French .^ 78* 

locomobUe  (for  all  purposes),  with  detached  windlass — ^French 78;  79* 

instalUtion  of— French 80* 

implements 81-89 

balance-plows,  6- furrow— Engl  ish 81*.  82 

3-furrow— English 82" 

plow  and  subsoiler— English 82, 83* 

grubber (*'knifer")— English 60,83* 

double-action  steam-cultivator— English £3, 8f  * 

turning  cultivator— English 84*,  85 

turning  harrow— English 85^86* 

steam-harrow — ^English 86* 

harrow  and  seeder  combined— English.. ^87* 

steam-roller- English 87* 

disking  machine— English 88* 

draining  plow — ^En^ilish 88* 

reclamation  plow— English 88,  SIT 

cultivators M-04 

horse-hoes— French 90*,  91* 

ex  tirpateur- French 91* 

lever-cultivator— English 91-a2* 

acarificatenr-extirpateur — French 92* 

•'Peerless"  cultivator— American 92,93*,  94 

5-tine  horse-hoe  and  grubber— Englisli 93*,94 

harrows. 03-98 

flexible— French 95*.  96 

with  handles— English 96* 

chain— English 97*,98* 
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MACHINERY— Continued. 

AOBICITLTUBAL— 

exhibits  and  mannfaotoreft— 
harrows — 

with  rotating  spiked  roller*— Norwegian 08 

cutter-disks — American 08 

land-rollers W-101 

clod-orushers— English 00*.  100* 

crosskill— French 100*  101 

clod-crusher  and  compressor — French 101* 

seeding  and  sowing  machines 102-119 

grain-drills lOa-lU 

French 103*.  104, 105, 100, 107*,  109 

English 104M08*,109 

American 105*,  106*,  107, 108* 

turnip  and  beet  seed  drill— English 109*,  110 

grain  and  seed  drill— French 110*,  111 

broadcast-sowers 1 1 1-1 14 

seeder— English Ill* 

seed-so  wer— Danish Ill*,  1 12* 

seeding  barrow— English 112*,  113 

SwedUh 113 

broadcasting  plato  (attached  to  drills) — French 113* 

centrifugal  band-seeder— French 113*,  114 

fertilizer-sowers 114-116 

combined  drill  and  fei tilizer— American  114** 

French 115*,  116 

combined  beet-seed  and  fertilizer  drill— English 115*,  110 

beet-seed  planter  (attached  to  drills) — English 110* 

single-row  planters  and  seeders 117-119 

cup-feed 117* 

brush- wheel  feed 117* 

Provencal  plow-drill — Frfench 117* 

seed-drills— Kalian 118 

rayonneur  (marker) — French 118* 

seed-planters  118*,  119* 

hand  seed-drill 119* 

harvesting-machines 120-lGO 

binding-reapers 123, 140 

wire-bhiders— American 123, 124*,  125, 126*,  127, 128, 120, 130*,  131, 132*.  134, 135 

string-binders— American 123, 134, 135, 136*,  137 

wire-binders— English 123,138 

string-binders— English 123,137 

wire-binders— French ^ 123, 138 

hand-bands— French .* 1 38* 

automatic  tie— French 130* 

reapers i 141-149 

single-wheel  sweep-rake— American 142*,  143*,  144 

"Progress"  self-raker-Engllsh 144, 145*.  146 

sweep-rake  single- wheel— English ] 46*,  147 

dropper— French 147*,  149 

single-horse— American 140* 

mowers 150-1 55 

"New  Champion  "—American 150*  151*  152M54 

one-ho  rse— American 162*,  154 

"New  Buckeye  "—American 153*,  154, 155 

"Eagle"— American 168*,  154, 155 

"Paragon"— EnglUh  ..: 154*,  155 

"  La  Fran9aise"— French 155* 

lawn-mowers 156 

steam-reaper— English 157, 158*.  150 

horse-rakes 160-166 

French ; 160* 

English 100,161* 

riding— French 161 
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HACHINSRY— Continued. 

AORICULTUBAL— 

exhibits  and  manufactnre»— 
barvesting-macliine^— 
hoTse-rakofr— 

self-damping,  riding— English 161*,  162* 

walking— English 163* 

taming— English 163*,164 

reversible— French 164* 

Hollingsworth — American   164, 165* 

self-dumping— American 165 

hay-tedders— French 163, 166* 

English 166* 

boTse-powers 167-170 

one-borse.  overhead— Fifnch 167*,  169 

vertical,  overbeatl-rod—Frfnch  168*,168 

overhead  columnar,  v.itb  b;uid- wheel— French 168*,  168, 170 

ground-rod— French 16»*,  170 

thrashing-machines 171-184 

hand-thraaber— French 172*,173 

one-horse  power— French 172*,  173 

portable  thrasher,  mounted  horso-powci'^-French 173, 174* 

flrst-claas  thrasher- English 178,175* 

A  m  erican 171, 175 

obUque-slotted  beatcT- French 175,176* 

band-cutting  and  self-feeding—  English 176*,  177 

au  tomatic  feeder— En  glish 177*.  178* 

straw-elevators— English 178, 179*^180*,  181. 182 

straw-buining  engmes— English 181*  182*,  183 

holler  for  clover,  lucem,  etc. — French 183*,  184 

grain-cleaners 185-109 

necessity  of,  in  France 185 

clasaiflcation 185,186 

blast  and  aspirators 186, 187 

aspirating  winnower— French 188, 187* 

graduated  sieve  187-189 

cleaner  and  separator— English    187, 186*,  189 

acy  ustable  cylindrical  sieve 18ft-191 

sci-een,  with  stone-separator— English 189*,  190* 

perforated  and  dented  plates  —  191-lM 

ridtUe-sortet^Frenoh 191*.  192 

grain-sorter  (trieur)- French    192, 193*,  194*,  195*,  197 

barley-sorter  for  breweries — French 195* 

sifling-sorting-separator — French 196*,  197 

percussion 198, 199 

stone-clearer— French 198*,  199 

aspirating— French 199* 

straw-cutters 200-202 

English 200*,  201 

furze-cutters— English 201,202 

grain-crushers 203,205 

aplatisseur  (flattener)— French 208* 

crusher  for  Deans,  pease,  etc.— English 204* 

kfobler  for  oats,  beans,  etc.— English 204*,  205 

oil-oake  breaker— English 305* 

root- washers,  cutters,  pulpers 206-211 

washers— Fi>ench 206*.  207 

potato-assorter— English .' 207" 

cutters— French 207. 208*,  211* 

English 208.209*,210* 

8hrodder»-English 209,210* 

food-cooking  apparatus 212-215 

■  portable— French 212* 

agrioultural  caldron — French   21 2, 213* 

boiler— French  213*,214 

steam  apparatus— English 214*.  215 
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UACHINSRY— Continued. 
Aqricultubai^— 

exhibits  and  mnnufiictares— 

vlneyftid  i  mplemenU 21 6-220 

plowB-French 210*.  217*,  218 

d6chaa88enBe— French 216*,  217 

rechansBeuse— French 217* 

for  hilly  ground— French 217* 

doable  mold-board— French 218* 

bisoo— French 218* 

Bargundion- French 21 9* 

horse-b  oe— French 219*.  220 

harrotr— French 210*,  220 

BCToper  and  rake— French 220* 

6grappoir8 221-224 

grape  crashing  and  stalking  machine— French 'Ji:i*,  222*,  223 

grapo-vrasher,  hand— French 223*,  224 

grapo-mill— French 223*,  224 

tunst  and  vine  heater — American 224 

wine,  cider,  and  oil  presses 225-234 

screw  cider  or  oil  press,  portable— French 226*,  220 

constant  movement— French 220* 

three-speed  mechanism— French 227* 

lever  differential  press— French 227*  228 

wine  and  older  press— French: 228* 

hydraalic  press— French 228,229* 

oil— French 229*. 230 

combined  screw  and  hydraalic  press— French 230*,  231 

wine  and  cider— French 231*,  232 

wine  and  cider  hand  press— French 232*,  233 

toggle  press— French 232*,  233 

caisson,  tampon,  and  barrel  for^-French    233*,  234 

baling.presses 235-238 

hay-presses — American 285 

trassing-press— French 236*,  237, 

forage-press— French 237, 238* 

ration-press— French 238* 

hedge-clipping  machines— English 239*,  240 

electric  lights  for  field  work  at  night— French 241*,  242 

silos,  for  storing  maize  and  fodder— French 243-254, 247*.  248*.  250* 

American 248, 250, 251, 254 

onsilage-cntter^-American 240 

engines — 

not  reported  apon  by  Jary  on  agricultural  machinery  167, 184 

for  steam-plowing,  etc.  («m  steam-cultivating  apparatus,  above). 

locomobile  for  general  farm  work— French 78*,  173 

English : 178 

straw-burning  agricnltnral  engines— English  181*,  182*,  183 

field  trials  of  machinery  exhibited 9-15 

opposed  by  British  Commission 11, 12, 13 

declined  by  British  exhibitors 13,17,25,40,45,141,144,150 

of  harvesting  machinery,  at  Marmont,  July  22  f»nd  25 13, 14, 120-106 

competitors 123,141.142,150,157,100 

map  of  field 121*,  141 

oindlng-reax>or8 122, 123-140 

reapers 141-140 

steam-reapers 157-159 

mowers 150-155 

horse-rnkes,  hay-tedders,  etc 100-166 

of  plows,  cultivators,  etc.,  at  Petit-Bourg,  July  29 14, 16-^2 

competitors 17,18,63,102 

m ap  of  field 16* 

horse  and  hand  plows 16-62 

steam  plows  and  cultivators 17, 63 

seeding  and  sowing  machines 102 


654  INDEX. 

KACHJNEBY--Contlnaed. 

AOBICULTUKAIr- 

field  trials  of  machinery  exhibited— 

of  thrashing  machines,  hay-presses,  etc.,  at  the  Esplanade  des  Invalides,  Au- 
gust 4  14,175.235 

competitors 175 

of  lawn-mowers,  on  tbo  Champ  do  Mars,  August  8 14, 156 

of  steam  plows  imd  cultivators,  Gooesse,  August  12 14^  17, 53 

EXOXNES— 

pumping-engines  for  irrigating  fields 414, 418 

aerating  water  in  aquaria^  reservoirs,  etc 451*,  452* 

Textile— 

manufacturing  fishing  nets 430, 441, 445 

HoMurray,  Louts,  &  Co.  (Baltimore,  Md.),  oysters  in  cans 448 

awarded  gold  medal 449 

Mackerel  (ms  Fish). 

Macon,  a  Japauose  species  of  salmon  («M,  aZfo,  Fish) 443 

Macropods  {see  Flah). 
Madropores  (see  FLsh). 

Magnan,L.  (Alx-en-Provence,  France),  plow -drill,  illustration 117* 

Magnolia  («e0  Horticulture :  products:  trees). 
Maine  (see  United  States). 
Maine,  Province  of  (Normandy,  France)— 
agriculture — 
live  stock— 

Peroheron  horses  (originally  from  Le  Perche) 338, 339 

bred  in  United  States 338 

used  in  omnibuses,  etc.,  in  Paris 836, 339 

Mame-Slmon  ((Miarente-Inf6rieure,  France)— 
fishing  industry- 
oysters 436 

Maison-Alfort  (Seine,  France)— 

agricultural  machinery  manufactured — 

grain-drills —  — 109 

Maize  (see  Agriculture:  products:  com;  alto,  Horticulture:  products:  com). 
Maldon  (England)— 

agricultural  machinery  manufactured— 

oats  and  beans  kibblers 2H4*,205 

root-shredders 209,210* 

Maldon  Iron  Works  (Maldon,  England),  Biddills  oats  and  beans  kibliler,  illustration 204*.  205 

root-shre<lder,  illustration 209*,210 

Malt  {see  Agriculture:  manufactures). 
Manche  (department  of  Normandy,  France) — 
agriculture — 

cattle 314,315 

fisheries - 431 

Manchester  (England)— 

agricultural  machinery  manufactured — 

mowers 150 

reapers 141 

meat,  etc.,  preserved  in  glass  441 

Manotti  {see  Horticulture:  products :  flowers,  etc.). 
Mangold  wurzc-l  (see  Agriculture:  products). 

Mannequin  (Troyes,  France),  wine  and  cidor  press,  hydraulic,  illustration 228, 229* 

oil-press,  hydraulic,  Illustration  229*,  230 

Manois  (Hnnte-Mame,  France) — 

agricultural  machinery  manufactured— 

plows 18 

Maple  («e«  Horticulture :  products:  trees). 
Marchais  (Gironde,  France) — 
fishing  industry- 
oysters 433 

Marchienne-au-Pout  (Belgium)— 
fishing  industry — 

rods  and  utensils 424 

preserved  fish 425 
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Kftrtehaax  (MontmoriUon,  Franoe),  plowB  tested 18 

Mareimes  (Charente-Inf6rieare,  France) — 
flailing  industry — 

oysters 433 

Margaritana  {»ee  Fish). 

Margottin,  J.,  ills  (Bonrg-la-Reine,  Seine,  France)— 

horticultaral  exhibit 364 

grapes 379 

Jlargottin,  pdre  (Boarg-la-Reine,  Seine,  France)— 

horticultaral  exhibit 3G4 

Marigold  (M0  Horticnltore :  products :  flowers). 

Mariuo-Tardioli  (Arceria,  Italy),  seeder  tested 102 

Markt  &  Co.  (New  York  City)— 

horse  hay-rake 161 

bron  ze  medal  awarded 8 

tested 160 

self-U  ischarging  apparatus 161 

lawn-moweiB 363 

^ilarl  {see  Agriculture :  fertilizers). 
Marmonier,  F.,  flls  (Lyons,  France)— 

apple-press  lever,  differential,  illustration 227*,  228 

three-speed  mechanism  of,  illustration 227" 

Marmont  (Seine-et-Mame,  France)— 

fleld  trials  of  agricultural  machinery  shown  at  the  Exposition,  July  22  and  25, 1878 18, 14 

map  of  the  trial  grounds      120*,  121, 144, 160 

harvesting-machinery  trials,  July  22 121, 122 

bmding-reapers '. 123,131-133,130,140 

reaping-machines 131>134 

mowers 150 

horse  hay- rakes,  tedders,  etc 100,164 

steam-reapers 1 57-159 

dynamoiLetrical  tests,  July  25 134,135,143,150 

binding  reai>er8 133,134,135 

reaping-machines 134, 135, 143 

mowers 134,135,150 

Marot  Aln6,  J.  (Niort,  France)— 

grain-sorter  (triour) ,  illastration 102, 103*-196, 197, 109 

prizes  received  by 192 

dented  plates  of,  illastration 104* 

dented  and  perforated  plate  ^  of,  illustration 195* 

barley-sorter  for  breweries,  illustration 195*,  196 

Marshall,  Sons.  Sc  Co.  (Gainsborough,  England) — 

band-cutting  and  self-feeding  thrashing-machine,  illustration .' 176*,  177 

straw-stacker 178-182 

rigged  for  use,  illustration 179* 

folded,  illastration 179* 

Marseilles  (Boucbes-du-Khdne,  France)— 
horticulture — 

fruits 878 

I>ears 378 

grapes 379 

destruction  of,  by  the  phylloxera . .  408, 410 

fishing  industry — 

utensils  manufactared 431 

hooks 431 

aquatio  collections,  publications,  etc 436 

coral  lis  jing  on  coasts  of  Al;;eria  forii.erly  a  monopoly  of  citizens  of  Marseilles 437 

tunny  fishery,  with  mandraqaes 535 

Martel,  Charles,  said  to  have  captured  Arabian  horses  from  the  Saracens  ( A.  D.  732),  whence  the 

French  Limousin  breed 339 

Martigues  (France)— 
fishing  industry- 
tunny  fishery,  with  mandraques .. - 535 

Martinique  (gee  France:  colonies). 
Maryland  (tee  United  States). 
Massachusetts  {eee  United  States) 
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Ma8t,Foo8,&  Co.  (Springflold, Ohio), lawn-moweni 365 

Maachamp  sheep  (see  Agricaltnre :  lire  stock). 
Majotte  {see  Franco :  colonies). 
Meadville,  Pa.— 

agricnltural  machinery  manafactnred — 

hay -loaders 8»160 

Hedlterrani*an  Sea — 
flsh  and  fisheries — 

coral '. 437,438 

mackerel 480 

madraqnes  (nots)  used  in  capturing 480*.  534, 535 

sardines — : ^7,532 

seines  nsed  in  capturing 533 

sponges 430,437,438 

tnnny 534 

collection  of  soa-plants  and  salts  from 436 

Medlars  (see  Hortioidtiire:  products:  fruits). 
Meizmoron  de  Dombasle  (Nancy,  France) — 

plowstested 18,40 

plow  mounted  with  avaut-train,  illustration 20*,  21 

two- wheeled  single  plow,  illustration 2M*,27 

tonme-oreillo  plow,  illustration 20* 

charm  sous-sol  (mold-plow),  illustration 86* 

draining-plow 37* 

gang-plows  tested 40-44 

awarded  special  prize  of  a  S^TTcs  vase  («M/ronttip{eee)    140 

bisoc,  illustration,  tests 41*-44 

horse-hoo,  illustration , 00, 91'' 

grape-crusher,  illustration 223*,2!!4 

Melbourne  (Victoria,  Australia) — 
fishing  industry*— 

collection  of  Australian  fish  (43  varieties  named) 442, 443 

Melons  (Me Ilorticulturo :  products:  fruits). 
Menhaden  (see  Fish). 

Ml  rchincs  (Meuso,  France),  use  of  fertilizers  in  farming 114, 115 

Merino  sheep  {see  Agriculture :  live  stock). 

Mesembryanthcmum  crystalllnum  (see  Horticulture :  products :  flowers,  etc). 

Meter  (  =  39.37070 inches), definition  of 42iioC« 

Metis-merino  sheep  (see  Agriculture:  lire  stock). 

Meugniot  Ain6  (Dy on,  France),  plows  tested 18 

Meuse  Eiver  (France) — 
fishing  industry- 
crabs 450 

diflQcult  to  acclimato  in  aquariA 450 

MEXICO- 
HORTICULTURE— 

fiowers— 

zinnias  acclimated  in  France 353 

fruits- 
strawberries,  the  ' '  ever-bearing, "  unsucccssfolly  introduced  in  the  United  States. .         374 
similar  to  the  "FraiseDura,"  of  Franco 374 

MACniNERY— 

agricultural- 
thrashing-machines,  imported  from  England 171, 1 72 

Michaux  (Franco),  model  ornamental  greenhouse 382, 384* 

Michelin,  secretary  of  the  Horticultural  section  of  the  Agriculturists  of  France — 

commissioner  to  investigate  the  utilization  of  Paris  sewage  in  horticultural  ox>erBtions  (1877) .         415 
Michigan  (see  United  States). 
Middlesex  (England)— 
agriculture — 
live  stock — 

swine 823 

bred  in  Franco S26 

prize  of  the  Agricultural  Society  of  France  awarded  to 826 
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Mlddletown,  Conn.^ 

maohlnery  manufactured— 

pxunps • 3C& 

Mignonette  (m0  Horticnltnre :  prodnote :  flowers). 
Millet  (Me  Agricnltnre:  prodncts). 

Millimeter  (=0.03937  inch),  definition  of 42  note 

Millot  (Merchinee,  France),  use  of  fertilizers  on  his  fitrm 114, 115 

Milne-Edwards,  A.  (France),  promoto*  of  piscicnltnre 421 

Mimnlos  (tee  Horticnltare :  prodacts :  ilowers). 

Minnow  (tee  Fish). 

Miqaelon(«e0Fninoe:  colonies:  Saint-Pierre  and  Miqaelon). 

Missi-nelly-accari  (tee  Fish). 

Mohamed  Tewflk,  KhedlTO  of  Egypt,  introduced  English  steam-plowing  apparatns  in  Egypt. .      61,  C4 

Moh6  (India)— 

fishing  industry— 

fish,  dried 439 

oU y 439 

isinglasa T 439 

Moissac  (Tame-^t-Garonne,  France) — 

agricnltural  machinery  mannfootnred— 

grain-cleaners - 186 

Mole-plow,  definition  of  (<ee,  a2«o,  Machinery:  agricnltoral) 30* 

Moline,  m. — Deere  A.  Co. 

agricultural  machinery  manufactured — 

cultivators 8, 92, 93*,  94 

plows 8,17,27,40-44 

swing 26*,  27, 28 

sulky - : 39,40- 

gang 40-44,43' 

Molluscs  ($ee  Fish). 

Monosoc  («e«  Machinery :  agricultural:  plows). 

Montargis  (Loiret,  Francey— 

agricultural  machinery  manufactured — 

wine-presses,  screw  and  hydraulic 2301 

Monterau  (Seine-et-Mame,  France) — 

agricultural  machinery  manufactured — 

plows 18, 20*,  21*,  22*,  2a 

Montmorillon  ( Yienne,  France) — 

agricultural  machinery  manufactured —  ^ 

plows r. IS 

Montpellier  (France)  — 
horticulture- 
grapes  407 

methods  of  j^rowing 407-409 

destruction  of,  by  the  phylloxera 407-410 

introduction  of  American  viues , 408-411 

congress  of  grape-growers,  to  consider  the  devastation  by  the  phylloxera,  and  the  intro- 
duction of  American  vines 408-410, 413 

wine-mak ing 407 

Montreuil-sous-Bois  (Seine,  France) — 
horticulture- 
garden  end  nursery  products 364 

peaches 375 

pears 378 

apples 378 

Moravia  («f0  Austria-Hungary :  provinces). 
Moreau-Chaumier  (Tours,  France)— 
vineyard  plow- 
illustration  2ir 

for  hilly  ground,  illustration 217' 

double  mold-board  plow  (buttoir),  illustration 21Br 

Morlais(  France)  — 
fishing  industry- 
utensils  manufactured 480 

Morning-glory  («e0  Horticulture :  products:  flowers). 
42  P  R — VOL  6 
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Morris,  FraDcis  (Oakland  Manor,  Md.),  iiao  of  silos  for  ensilage  of  maise,  on  the  system  of  An* 

gusteGoifiirts  of  Burtin,  Franco 248,249.254 

Morvan  &  Delassallo  (Doaamenez,  Finistdro,  France),  inventors  of  artificiaiLliard  roe,  bait  for 

sardines o 582,533 

Moser  (Versailles,  Franco),  horticultural  exhibit 34^964 

Moss  (Norway) — 

fishing  industries — 

flsh,  preserved 448 

anchovies 448 

erportotl  to  Australia 448 

Denmark '. 448 

Franco 448 

Germany 448 

Great  Britain 448 

Holland 448 

Russia 448 

Sweden 448 

Mother-of-pearl  ($ee  Fish). 
Monlins  ( Allier,  Fi-anco)— 

agricultural  machinery  manufactured — 

plows 80* 

Mountain  sheep  (tee  Agriculture :  live  stock). 
Mowers:  («ee  Machinery :  agricultural). 
Mulberry  (»ee  Horticulture :  products :  trees) . 
Mules  (see  Agriculture:  live  stock). 
Mullet  (»ee  Fish). 

Muret,  H.  (France),  Member  of  tho  Jury,  Class  76 7 

Musas  («M  Horticulture :  products:  flowers).  * 

Mushrooms  («e«  Horticulture :  products:  vegetables). 

Music,  Swiss  cattle  said  to  bo  fond  of 312 

Musselburgh  (Scotland) — 
fishing  industry — 

herring  and  mackerel  nets 441 

Mussels  («e6  Fish). 
My  til  as  (see  Fish). 

Nancy  (Meurthe-et-Mosello,  Fi-ance) — 
agricultural  machinery  manufactured— 

plows , 18,19,40 

mounted,  ^vith  avant-train  18;  2^*,  21 

swing : 18 

subsoil 18 

ridging 18 

biaoo 18,41*-44 

single,  two- wheeled 26*,  27 

tourne-oreille 29* 

mole  (sous-sol) 38* 

draining '. 37* 

gang 40-44 

horse-hoo 90,91* 

grape-crusher 223*,  224 

Nangis  (Seino-ct-Mamo,  Franco) — 

agricultural  machinery  manufactured — 

seeders 102 

reapers 142,146,149 

mowers 150 

Nantes  (Loiro-Infericure,  France)— 

agricultural  machinery  manufactured — 

mowers 148,140 

fishing  industry' — 
fish— 

preserved 432 

sardines 432 

tunnies 432 
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Napoleon  III  (France),  establiahed  fish  cnltare  at  Hfiningen 422,423 

Karwhal  («««  Fish). 

Kaaes  (tee  Fish).  . 

Nastnrtinm  {see  Hortiealtare:  prodncta:  flowers). 

National  School  of  Horticulture  (Versailles,  France),  horticultural  exhibit 3(J4 

fruits  exhibited— 

jiears 378 

gra]>es 379 

methods  of  jin^win;: 407 

Neale,  Melville  Thomson  (London,  England),  string-knotting  sheaf-binder 123, 137 

Nectarines  («e«  Horticulture:  products:  fruits). 

Needle-fish  (»ee  Fi9h). 

Negenoog  kossonrourauwa  (see  Fish). 

Nex>enthe  («e0  Horticulture:  products:  flowers). 

NETHERLANDS  (see,  alio,  Amsterdam,  Ooor, 

Brabant,  Ylaardingen) — 

Friesland, 
Agkicultubs— 

condition  of 278,279 

land,  division  of .,. 278 

rotation  of  crops *-.         270 

use  of  fertilizers 270 

products- 
cereals 278,270 

production 270,296 

baiiey 279 

production 279,298,207,200 

buckwheat 270,298 

production 270,200,207,299 

planted  instead  of  a  dead  fallow 279 

com  (maize) 278 

oats  270 

production  279,290,297,299 

meal  of,  largdy  usedas  food 279 

rye 279 

production ....279,290,297,299 

wheat 278,279 

production 279,290,297,299 

clover 279 

colza 279 

flax 278,279 

leguminous  plants 278 

beans 270 

production  279 

potatoes 279 

production .' 279 

tobacco 278,279 

turnips 279 

live  stock— 

care  in  raising 279 

cattle  (Holsteins)  bred  in  Sweden 284 

dairy  products 278,279,284 

butter 279 

cheese 278,279 

exports — 

beans 279 

butter 279 

cereals 279 

barley 279 

buckwheat 279 

oats 279 

rye 279 

wheat... 270 

cheese 279 

potatoes 279 
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ITBTHEBLANBS— Continned. 

AOBICULTUBB— 

imports- 
beans 279 

cereals 271^297 

barley 279 

buckwheat 279 

oats 279 

rye 279 

wheat 279 

potatoes 279 

live  stock — 

asses  and  mules- 
number  304 

cattle — 

number 304 

attention  paid  to  breeding 279,340 

varieties- 
Flemish 318 

interbred  with  Hollandaise ;.- 813 

awarded  grand  prize 313 

Hollandaise,  or  Holstein 811,812,318,315,840 

said  to  have  oiiginated  in  Schleswig-Hdstein 811 

alleged  progenitors  of  English  breeds 311 

acclimated  and  bred  in  Sweden 284 

United  States 3U 

dairy  products:  butter  and  cheese 278)279,312,313 

goats- 
number  804 

hoises— 

number ; 304 

varieties^ 

Flemish  draft-horse 334,340 

coach  horses 334 

acclimated  and  interbred  in  England 334, 335, 336 

Scotland 83S.336 

sheep — 

number 304 

varieties — 

Flemish 320 

interbred  in  France 320 

Hollandaise 324 

Polder 324 

Texel 324 

swine- 
number 304 

Fish  and  Fibh-Cultuiue— 

exhibits -. 443,444,477 

manu^cturea — 

nets 443,44*,  480 

for  herring  fishery 443 

with  iron  chains,  for  lead  lines 480 

fish,  cured,  preserved,  etc 477 

seaweed,  dried  and  condensed 444 

imnorts — 

anchovies — 

from  Norway 447, 448 

herring — 

ftom  Norway 447 

aSAST  INDIA  COLONIES— 

FiBHXKO  INDUBTBT— 

collective  exhibit  of  products,  utensils,  etc 444 

fishing  apparatus— 

of  Amboina 444 

Ban^ermasin 444 
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NETHSSLAimS— Continned. 
EAST  INDIA  COLONIES— 
FiBHiKa  Imdubtbt— 

collective  exhibit  of  products,  utensils,  etc.— 
fishing  apparatus — 

of  Batavia  ( Java) 444 

Hila .-. 444 

Fadang .444 

Pamaie 444 

lines  and  nets — 

of  Amboina 444 

Ban^ermasin 444 

Billiton 444 

New  Guinea 444 

Pautianak 444 

Samarang 444 

seros— 

of  Amboina 444 

Batavia  (Java) 444 

Billiton : 444 

Hila 444 

JAVA— 

Ml^CHIKBBT— 

agricultural — 

ancient  implements  exhibited «...« IG 

subsoil  plows 35 

drill  plows , 117 

WEST  INDIA  C0L0NIE8- 

FlBHINO  IXDUSTUY— 

collection  of  fish,  in  wax,  from  Surinam 444 

assipa 444 

blanc 444 

matelot  (silurus) 444 

arder 444 

bot<>nnarmeiJe 444 

catharina 444 

coulant-matouari 444 

logologo 444 

lomp 444 

missi  nelly-accari 444 

negenoog  kassonrourauwa 444 

ourouenijfle 444 

patakker 444 

quoiquoiassa 444 

saule-botte 444 

snoekpirapau 444 

touroiilourou-witwittie 444 

warapa  jorasi : 444 

worokuu 444 

wittequiqui 444 

isinglass  of  the  silarus  parkerii 444 

Hfettoyeur,  French  grain-cleaning  machine,  definition 185 

Nevers  (Nidvre,  France)— 

agricultural  machinery  muiufactured — 

scariflcatenr-extirpateurs 92* 

hay-rakes 160 

Newark,  N.  J. — 

agricultural  machinery  manufactured — 

lifting-jacks 8 

hay-presses 236 

Newburgh,N.T— 

agricultural  machinery  manufactured— 

lawn-mowers 156,305 

New  Caledonia  («00rmnce:  colonies). 
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Newfoundland  (tee  Great  Britain:  colonies). 
Kow  Guinea  (see  Netherlands :  East  India  colonies). 
New  Jersey  {see  United  States). 

New  South  Wales  (eee  Groat  Britain:  colonics:  Australia). 
New  York  {see  United  States). 
New  York  City- 
agricultural  and  horticultural  machinery  manufactared — 

harvesters - 8 

hay-rakes 8,100,161 

ensilase-cutters 240 

lawn-mowers 365 

pumps 365 

Bartholdi's  colossal  fl^'pu'e  of  Liberty  for  the  harbor  of 331 

fishing  industry — 

fish,  canned 449 

cod,  boneless > 449 

whalebone 448 

New  York  Plow  Company  (New  York  City),  ensilage-cutter .* '..         249 

New  Zealand  (see  Great  Britain:  colonies). 
Nice  (France)— 
horticulture — 
fruits- 
peaches 375 

Nicholas,  Grand  Duke  (Russia),  breeder  of  horses 332,333 

exhibited  horses 332,333 

NicodFrdres  (£temoz,  France),  plows  tested 18 

Nicolar,  S.  (Igny,  Franco)— 
fruits  exhibited— 

apples 378 

pears 378 

Nldularium  («ee  Horticulture :  produds:  flowers). 

Nile  River  (Eyypt),  cotton  cultivation  by  steam-tillage  inthe  valley  of  the 61, 64 

Niort  (Deux-Serves,  Franco)— 

agricultural  machinery  manufactured — 

grain-sorters 192, 193*-196, 197, 199 

barley-sorters  for  breweries 195*,  196* 

Nobili,  F.  (Florence,  Italy),  grain  and  fertilizer-seeder  tested 102 

Nogent-sur-Mame  (France) — 

nurseries  for  trees  for  the  streets  of  Paris 401 

Normand-Gourdain  (Villers-au-Flos,  France),  plowtested 18 

Normandy  (France)— 
agriculture- 
implements  and  methods 19 

plows 20* 

apple  culture -  —         225 

portable  cider-presses  taken  fi-om  farm  to  farm 225*,  226 

live  stock — 

cattle 314,315 

sheep 320,323,324 

swine 325 

horses 337-389 

Percheron 388,839 

bred  in  United  States 338 

Norsemen,  ancient,  models  of  their  ships  still  in  use  in  Norway 482* 

NORWAY  (see,  also,  Aalessund,  Frederikshold,  Moss, 

Arendal,  Hano,  Ois, 

Bergen,  Hardanger,  Ostero, 

Christiania,  Haugesund,  Sira  River, 

Cbristiansund,  Lister,  Stavanger, 

Drontheim,  Loffoden,  Tromsu, 

Faeruyband,  Lnndflord,  Valid)— 

F\jekkfjord, 

AORICULTUBS— 

condition  of 277,278 
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NORWAY— Continued. 
Agbiculubs— 
products- 
barley  277,278 

planted  with  oats,  as  * '  mixed  grain  " 277 

production # 277,206,297,298 

beans 277,278 

grasses 278 

grapes 278 

mUlet,  production 296,297 

oats... 277,278 

production 277,296,207,298 

pease 277,278 

production 277 

potatoes 277 

production 277 

rje 277,278 

prodaction 277,296,297 

bread  and  dried  cakes  of,  the  Btaple  food 277, 285 

wheat 277 

spring ^ >v 277,278 

winter 277,278 

production :.  .277, 296, 297 

imports^ 

animal  products — 

butter 277 

cheese 277 

hides 277 

meat  and  lard 277 

suet 277 

woo: 277 

cereals 297 

from  Sweden 283 

live  stock — 

cattle,  number 304 

goats,  number 304 

horses,  number 304 

sheep,  number 304 

swine,  number 304 

Fish  and  Fish-Cultubb— 

exhibits 445-448,477,478,480 

list  of  exhibitors 445-448 

special  exhibition  building .' 478 

Friele's  '*  Notices  sur  les  P6cherics  de  la  Noradge  "  (account  of  cod,  herring,  mackerel, 

lobster,  whale,  seal,  and  salmon  fisheries),  referred  to 478  and  noU 

manufactures — 

fishing  apppratus,  appliances,  etc. — 

lines 446,530 

nets,  fykes 445,480,481,530 

glass  floats  for  nets 445, 480 

dip 480 

gill 480 

boats 445,481,482-508 

vessel  for  transporting  fish .* .- 482 ' 

twelve-oared  fishing  boat 484^ 

cod  and  herring  fishing  boat 486^ 

fishing  smack  of  A  alesund 488* 

fishing  sloop ,..        488* 

herrin g  fishing  boat  of  Lnndfiord 490' 

seine-fishing  boat 402 

police  sloops 494*,  49C* 

seine-fishing  boat  of  Haixlanger 496^ 

gUl-net  fishing  boat  of  Hardanger 500" 

fishing  and  pi  lot  boats  of  Lister 602* 

four-oared  fishing-boat 604  * 


■* 
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NORWAY— Continued. 

FI6H  AXD  FiBB-CULTUBK— 

niann£ictures^ 

flahing  apparatus,  applianoea,  etc.— 
boats — 

praams • 500* 

six-oared  fishing-boat 508*^ 

constructed  to  be  turned  keel*nppermost,  by  the  feet  of  the  orew,  in  rough 

weather 484,502 

fish  products 477,478 

fish  oils 445 

klipfisk  (cod,  salted,  then  dried) 445,444^447 

torfisk  (cod,  dried) 446*447 

swimming  bladders 447 

fish,  preserved 447,448 

in  oil 447 

methodsof  curing,  smoking, salting, etc 478 

fish-meal 478 

caviare 478 

hard  cod-roe,  artificial  bait  for  sardine  fishery 478^532, 533 

piscicultural  apparatus — 

reserv  oirs  for  lobsters 448 

ilalmon  routes  in  river  Sira 44t» 

fish  and  fish  products — 

anchovies 440^447,448 

caviare 478 

cod 445^440, 447, 478, 480, 481, 482, 484, 480, 488, 530, 532, 533 

cod-liver  oil 482 

fish-meal 478 

haddock 478 

herring 445, 440, 447, 448, 4ai,  400, 402, 408, 500, 502 

husk 478 

ling 478 

lobster ^ 448,478 

mackerel 445,440,478,503 

salmon 443,447,448,478 

seal 478 

stockfish 448*447 

whale 478 

exports — 

fish  and  fish  products- 
cod  478,482 

hard-roe,  bait  for  sardines 478,532,533 

to  France 478,532,633 

klipfisk 445 

to  Ireland. 445 

Scotland 445 

herring 440^478 

to  Denmark 440^447 

England 447 

France 440^447 

Germany 448,447 

Netherlands 447 

Russia : 446^447 

Sweden 446,447 

anchovies 440,447,448 

to  Australia 448 

Denmark : 446,447,418 

England 440,448 

France 446,448 

Germany 440^447,448 

Netherlands 448 

Russia 440,448 

Sweden 446*448 

United  Stotes 448 
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Fish  ajud  Fibh-cultu&b-~ 
exports— 

flshing  appliances,  apparatus,  eto. — 

lines  and  nets 445 

to  French  colonies S30 

Newfoundland 530 

Saint  Pierre  and  Miquelon 530 

Sweden 445 

operatives — 

nomber  employed  in  line  and  net  mannfactnre 445 

cleaning  and  curing  fish 445,440,447,448 

flahcnuenlostatsea 484 

governmental  assistance- 
naval  police  service 404 

telegraphic  advices  of  the  catch,  eto 404 

Glasa— 

floatsof,  instead  of  wood,  used  on  gill'nets 480 

Kachikeby— 
agricultural—' 

exhibits,  classification  of 11 

hanows 08 

textile— 

manufiacturing  fishing  nets  by  hydraulic  power 445 

Norwich  (England)- 

agricultural  machinery  manufactured— 

horse  hay-rakes 163*,  164 

Nursery  of  the  city  of  Paris  (Auteuil,  France),  horticultural  exhibit 864 

Nurseries  of  the  Tdanon  (Versailles,  France),  horticultural  exhibit 864 

Nyborg(OenmaiCk)~:  * 

fishing  industry — 

fish  oil,  porpoise  fiit 425 

Oakland  Manor,  Howard  County,  Maryland,  ensilage  of  maize  practiced  at 248^  240, 254 

Oats  (see  Agriculture:  products). 

Oceanica  (MS  France :  colonies). 

C)dontoglo8sum(«e0 Horticulture:  products:  flowers). 

Ogle  (England),  invented  dropper  for  harvesters  (1822) 140 

Ohio  {gee  United  States). 
Oil  {see  Agriculture:  manufactures). 
Oleaginous  plants  (eee  Agriculture :  products). 
Oleander  («6S Horticulture :  products:  flowers). 
Olives  (ttee  Agriculture:  products). 
Olive-oil  {tee  Agriculture:  manufactures). 
Omblo  chevalier  («m  Fish). 
Ombre  («es  Fish). 

Oncidium  (see  Horticulture:  products:  flowers). 

Onions  («e«  Agriculture:  products;  o2fo,  Horticulture:  products:  vegetables). 
Ontario  (Canada)— 
agriculture — 

cereal  production 295 

OPERATIVES— 
wages  of— 

agriculture— 

in  Algeria 57^58 

Fraioe 268 

Scotland 55 

Sweden 284,285 

fishermen— 

in  France 530,531,532,534,685 

engaged  "on shares" in Icehmd  codfishcTy 630 

Mediterranean  sardine  fishery 532 

Boulogne  herring  fishery 581 

Mediterranean  tunny  fishery » 534 
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vrages  of— 

mcchonica — 

in  Algeria 56^57 

mftnofactTirers  of  fisliing  tacklo— 

in  Franco 430 

tromen  aa — 

InBelgiam 287 

France 26S.430 

Norway 445,446 

Sweden - 285 

children  as — 

in  Norway 445 

day's  laboivIcDgth  of— 

in  Fi-ance 268 

work  performed  by — 

in  United  States,  in  agriculture,  greater  than  in  Europe 3S5 

France,  men  do  work  proper  for  animals 267 

number  employed — 

fishermen —  * 

in  Austria  (maritime  fisheries) 424 

France 529,530,533 

Iceland  cod  fishery 529,530 

Newfoundland  cod  fishery 529 

fishing-tackle  manufacture,  lines,  nets,  etc. — 

in  Norway 445 

fish-cleaning,  curing,  packing,  et«. — 

in  Norway 445,440,447,448 

shepherds — 

in  Greece • 280 

dangers- 
seal-fishery,  Finland 429 

*  wrecks  of  fishing-boats,  Norway 484 

slaves — 

food  of.  In  Brazil 294 

Cuba 294 

Orange  (see  Horticulture :  products :  fruits). 
Orange  blossoms  («e«  Horticulture:  products:  flowers). 
Orchids  («ee  Horticulture :  products:  flowers,  etc.). 
Oregon  (see  United  States). 
Orfes  (see  Fish). 

Origny-SaintC'Benolte  (Aisne,  France) — 
agricultural  machinery  manufactured—- 

clod  crushers 101* 

Orleans  (Loiret,  France)— 

agricultural  machinery  manufactured — 

mowers 150,155* 

reapers 142, 147*,  148, 149 

cider-presses  228* 

Orloff  Tchosmcnsky,  Count  (Russia),  breeder  of  horses 332,333 

Orloff  horses  (see  Agriculturo:  live  stock). 
Ormessou  (Seiueet-Oise,  France)— 

agricultural  machinery  manufactured — 

fertilizer-sowers 102, 115*,  116 

Ornamental  plants  (see  Horticulture :  products). 
Osborne  (D.  M.)  Manufacturing  Company  (Auburn,  N.  Y.)— 
harvesters — 

gold  medal  awarded 8 

binding-reapers 123,125-136 

illustration 132* 

dynamometrical  trials 134, 135 

reapers  tested 141 

combined  mower  and  reaper  tested 143 

mower  tested .' 150 

special  prize  of  a  S6vrea  vase  (see  frontispiece) 140 


INDEX.  667 

Page. 

OBGillatiDg  Pamp  Company  (New  York  City),  pomps 365 

Osmanthus  (900  Horticulture:  products:  flowers,  etc.). 
Oss  (Norway)— 

fishing  industry — 

boats  used  in  herring  fishery 492* 

Ostero  (Norway)— 
fishing  industry — 

boats  used  in  herring  fishery 492* 

OuTonm^fle  (see  Fish). 

Owen,  P.  Cunliffe,  Secretary  of  the  Commission  firom  Great  Britain  to  the  Exposition — 

executive  officer  of  the  British  Commission 11, 17 

opposed  field  trials  of  agricultural  machinery 11, 12, 13, 17, 25 

Oxen  (Mee  Agriculture :  live  stock). 
Oxfordshire  (England)— 
i^riculture— 
live  stock — 

sheep  (Oxford  Downs) 821, 322 

Oysters  (see  Fish). 

Padang  (m;  Netherlands:  East  India  Colonics). 

Paillet  (France),  horticultural  exhibit 348 

Paladru,  Lake  (Isdro,  France) — 
fishing  industry — 

Bavarian  chars  (ombles  chevaliers) 457 

Palais  (Morbihan,  France) — 
fishing  industry — 
fish— 

salted 432 

Palante,  fi.  (Blangy-lfta- Arras,  France),  harvester 148,149 

Palms  (tee  Horticulture :  produr>.ts:  flowers,  etc.). 

Palomdes  {see  Fish). 

Pamaie  (see  Xethei lands :  East  India  Colonies). 

Pansies  (see  Horticulture:  products:  flowers). 

Paradise-flsU  {see  Fish). 

Paris.  France  {see,  also,  Seine  Biver). 

agricultural  machinery  manufactured — 

plows 18,85,36* 

broadcast  seeders 113*,  114 

riddle-sorters 191*,  192, 199 

root- washers 206* 

hay-rakes 160 

grain-cleaners 185, 186, 198*.  199* 

grain-sifting-sorting  separators 196*,  197, 199 

steam  caldrons 212,213* 

wine  and  older  presses,  screw  and  hydraulic 231*,  232, 233 

hand 232*,  233 

hay-presses •- 235,236 

fishing  industry — 

utensils  manufactured 430, 431, 432 

weirs 431 

nets 431,432 

fishing  vessels 481 

gig» 431 

tronsses 431 

seines .  -  <. 43  3 

twine  for  lines  and  nets ". 431 

trade  in  larval  food  for  young  fish : 475 

apparatus — 

for  hatching  fish 433,509 

tnmsportin g  fish  and  eggs 435 

preserving  sea- water ^ 435 

oxygenizing  water 436 

aquaria,  reservoirs 433,434,435,436 

publications,  etc. — 

treatises  on  oyster  culture 433 


668  INDEX. 


PatIb,  France— Continaed. 
flsbing  industry — 
publications,  etc. — 

treatise  on  pificic  all  are 433,433,436 

engravings,  paintings,  etc « • 485,436 

maps,  plans 435,438 

products,  processes,  etc. — 

fi8h,fresli 431 

pickled 432 

preseryed 43^435 

salted  432 

smoked 432 

Uvinz  '. 435 

oysters— 

preserved 435 

sponp:oe  431 

coral,  from  Algeria .• .' 437 

isinglass,  from  Senegal 440 

horses- 
Norman  horses  used  in  street  cabs 338 

10,000  Perchoron  horses  used  in  omnibuses  and  street-cars 338*  830 

buUdinA-stoDC 355,300.440,453 

artlijcial  rock- work  constructed  of 355,453 

extensive  caverns  formed  by  quarrying ,«. 380-301 

the  caLicombs 880 

cultivation  of  mushrooms  in , 380-301 

aquarium  of  the  Trocad6ro  constructed  in  (see,  iMlto^  France:  Fish,  etc. :  aquaria) . .         440 
horticultural  industry  in  the  suburbs  of— 

(see,  alsOf  Angers,  Gennevilliers,  Sceaax, 

Asni^res,  Montreuil-sous-Bois,  Thomery, 

Auteuil,  Nogent-sur-Mome,  Versailles) — 

Bourg-la-Beine. 
gardens— 

flowers  exhibited 348 

fi*uits  grown 877,385,303,405,406 

exhibited 365, 375. 378;  870 

grapes  exempt  firom  the  phylloxera  vastatrix 345,406 

vegetables  grown 887, 393-308^  416, 418 

exhibited    ,. 865 

appliances  used 883, 304%  805*,  386*,  397*,  8B6* 

nurseries — 

trees,  shrubs,  etc.,  exhibited 349,355,362-364 

great  care  in  cultivation 387,888,300,803,395^396^405^406 

parks,  gardens,  streets,  boulevards,  eto.— 

Avenue  du  Bois  de  Boulogne 401,402 

Bois  do  Boulogne 401,403 

Vincennes 401 

Champs  Ely86es 300,401«402 

Garden  of  the  Luxembourg 300 

Tuillerics  309^402 

Jardin  d'Acclimation 350,406 

Jardin  desPlantes 300 

Jardin  Fleuristo 401 

Pare  Monceau 350.355 

quays  along  tbe  Seine 390 

Exposition  grounds  {see  International  Exhibition), 
adornment  of— 

great  care  exercised 393, 400*,  401* 

bridges 402 

cascades 402 

flowers 850,383,401«40Q 

fountains 400,402 

ivy  and  creeping  vines 400 

hikes 402 

rock  work 855^400 
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parka,  gaidena,  atreeta,  booleTarda,  etc,~ 
adornment  of— 

trees 399-402 

varietlee  employed 390,400,402 

municipal  noTseTiea  for  propagating 864,401 

"The  Parka  and  Gardena  of  Paria, "  book  by  William  Bobinaon,  London,  England, 

referred  to 418 

marlceta 391-393 

forbirda... 392 

doga 392 

flab 422,431.467,480,470,477 

sold  alive,  in  tanks 469 

packed  in  ice  or  moaa 469,477 

under  anperviaion  of  goTemment  ofRcera 460 

flowers 391-393 

frnita : 374,891 

Tegetables 891 

Bonlevard  Saint  Martin 892 

Hallos  Centrales 891 

Place  de  la  Madeleine 392 

Place  Saint  Snlplce 892 

Pont  an  Change 892 

QnaidolaCit6 392 

municipality  of— 

pavilion  at  the  Exposition 854 

care  of  trees  in  the  streets  (tee  parks,  gardens,  etc/,  abatM) 393, 400, 401 

nursery  at  Auteuil «. 864 

NogentHBur-Mame 401 

expeiiments  in  utilisaticm  of  aewage  {tee  sewage,  behno) 414-418 

model  garden  established  by 414, 417, 418 

water-supply — 

derived  from  the  Vanne  lilver 450 

College  of  France- 
publications  on  pisciculture  and  oyster-culture 433 

fish-hfttohing  apparatus 609 

collection  of  trout  hatched  in '. 449 

sewago— 

utilization  of,  in  horticultural  operations 413-418 

system  of  sewers 413 

formerly  discharged  into  the  Seine 418 

used  for  fertilizing  plain  of  Gennevilliera 414-418 

distributing  and  irrigating  apparatus 414. 417, 418 

increased  productiveness  and  value  of  fertilized  land .\. 414, 415, 416 

model  garden  ( Jardin  modMe)  established  by  the  municipal  government 414, 417, 418 

quality  of  vegetables  produced 416,418 

commission  to  investigate 415, 416, 417 

Paris  Exposition  (aee  International  Exhibitions). 

Parquin  (Paris,  France),  plow  tested 18 

Parsley  (eee  Horticulture :  products :  vegetables). 

Parthenaise  cattle  (eee  Agriculture :  live  stock). 

Passiflora  {eee  Horticulturo :  products :  flowers). 

Patakkcr  (eee  Fish). 

Patinot,  pr6fet  of  the  Department  of  Seine>et-Mame,  France,  member  of  the  oommission  for 

conducting  flcld  trials  of  agricultural  machinery 15 

witnessed  tests  of  binding-reapers 133 

Pau,  Grares  de  (France) — 
flshing  industry — 

stocked  with  salmon  tnxm  California 456 

Pautianak  (eee  Netherlands :  East  India  Colonies). 
Pavin,  Lake  (Auvergne,  France)— 
fishing  industry — 

Bavarian  chars  (ombles  chevaliers)  acclimated  in ,.., 457 

Pawlonia  (eee  Horticulture ;  products :  trees). 
Peaches  (eee  Horticulture:  products :  fruits,  and  trees). 


670  INDEX. 

Page. 
Pearla  (aeeVi^h). 

Pears  («eeHorticuUaro:  products:  iioiitfl,  and  trees). 

Poas  («M  A{;ricaltTire :  products;  also,  Qorticaltaro :  products:  vegotablos). 
Peasenliall  (England) — 

agricultural  machinery  manufactured— 

grain-drills 104*106^  lOS*,  109 

broadcast  seeders Ill* 

beet-seed  and  fertilizer-drills  combined 1I5*,1IG 

planters 102,110* 

P6card  (Nevors,  Franco),  horse  baj-rake  tested 160 

Pelagonium  (see  Horticulture :  products :  flowers,  etc.). 

Peltier  Jeuno  (Paris,  Franco),  horse  hay-rake  tested 160 

Penney  d&  Co.  (Lincoln,  England),  potato-digger,  illustration 50* 

a(yu8table  rotary  grain-screen,  illustration 189*-191 

dismounted,  ressorts  cxt6iionrs,  illustration 190* 

ressorts  int^ricurs,  illustration 190* 

I>otato>a8sortcr,  illustration 207* 

Pennsylvania  (see  United  States). 
Penzance  (England)— 
iishing  industry — 

fish,  preserved 442 

pilchards,  marinated 442 

Peony  («m Horticulturo :  products:  flowers,  etc.). 

Pepper,  peppermint  (see  Horticulture :  products :  vegetables). 

Perch  (see  Fish). 

Perche,  Percheron  horse  (see  Midno,  province  of  Normandy,  France). 

Perilla  (cm  Horticulture :  products:  flowers). 

Pomollct,  J.  (Paris,  France)— 

broadcast-seeder,  illustration 113* 

seeder  in  use,  illustration ' 113*.  114 

riddle-sorter  for  grain,  boans,  coffee,  etc.,  illustration 101M92.109 

root-washer,  illustration 206* 

PERSIA— 

Agiuculture— 
live  stock — 

Arab  horses  bred  and  exported 230 

PERU— 

Haciiinebt—  ^ 

agricultural— 

steam-cultivating  apparatus 53 

imported  fh)m  England 61 

Peterborough  (England) — 

agricultural  machinery  manufUcturod — 

steam-cultivating  apparatus 76 

engines  with  detached  windlass 76* 

windlass  combined 77* 

self-acting  and  self-moving  anchor 77* 

balance-plows 82* 

steam*cooking  apparatus 214,215 

Petit  (France),  member  of  the  Jury,  Glass  70    7 

Petit-Bourg  (Seino-et-Oise,  France)— 

field-trials  of  agricultural  machinery  shown  at  tho  Exposition  held  at,  July  29  and  August 

6,1878 14,53,62 

plows,  July  20 16-10,39,53 

steam,  July  20 17 

dynamometrical  tests,  August  6 17,40,42 

gang-plows,  August  0 40-42 

ditching-machine,  July  29 38 

grain  drills  and  seeders,  July  20 ». 102 

agricultural  macihinvry  manufactured — 

steam-plows 17 

estate  ofM.  Decanvillo,  use  of  steam  cultivating  machinery  on 62 

Petunia  (fedHorticulturo:  products:  flowers). 
PhaUenopsis  («ee  Horticulture :  products:  flowers). 
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PbiLide]pliia,Pa.— 

agricultunil  and  horticnltnTal  machinery  manafacturod — 

lawnmowerfl 8, 15G,  !iC6, 308 

imitated  in  France  398 

garden-tools 800 

Philadelphia  Exhibition  {see  International  Exhibitions). 

Philippeville  (Constantine,  Algeria)— 

fishing  indostry— 

fish 488 

preserved 436 

salted 438 

PhilljTea  (see  EEorticnlturo :  products:  flowers). 

Phlox  (<e6  Horticulture :  products:  flowers). 

Phoenix  {see  Hoiticultnro:  products:  flowers). 

Phosphates  {see  Agriculturo:  fertilizers). 

Photinia  (tea  Horticulture:  x>rodncts:  flowers). 

Phjlloxera  vnstatris,  destructive  to  grape  vines 345,407-413 

prevalent  in  France 345,346,407,408,410,413 

known  in  Germany 418 

Hungary 413 

Italy 413 

Spain 413 

international  congress  of  grape-growers  concerning 408-410, 41 3 

American  vines  exempt  from 345,340,408-412 

chemical  remedies  ineffectual 41 0 

Piacenza  (lUdy)— 

agricultural  machinery  manufactured — 

ox-plows 17,33 

Picardo  sheep  {see  Agriculture :  live  stock). 

Picksley,  Sims,  Sc  Go.  (Leigh,  England)— 

harrow  with  handles,  illustration 96* 

tine  and  frame  of,  illustration 96* 

chain-harrow,  illustration 97* 

clod-crusher,  illustration 100* 

reai>er  entered  for  test,  but  withdrawn 141 

mower  tested 150 

lawn-mower 150 

horse  hay-rake  tested 160 

"American"  flop-over 160 

stra  w-cut  tcr 20 1 

kibbler 204,205 

root-cutter,  double-acting,  Llustration 210* 

Pigeons  {see  Agrlcultui'e :  live  stock). 

Pigot,Lady  (England),  exhibited  cattle 306 

Pigs  {see  Agriculture :  live  stock). 

Pike  {see  Fisb). 

Pilchard  {see  Fish). 

Filter,  Th.  (Paris,  France),  exhibited  Dodge's  (American)  hay-prass 140, 235 

specicl  prize  of  a  Sdvres  vase  for  the  same  {see/rontUpiece) 140. 235 

Pinel,  B.  Z.  (Thil-en-Vexin,  France),  root-cutter,  illustration 211* 

fmsto-conical  cutter,  illustration 21 1'^ 

Pinct  (Abilly.  Franco),  harvester  * 148,140 

Pinks  (<«^ Horticulture :  products:  flowers). 

PISCICULTURE— 

RsponroN  Piscicultubb,  by  Tiiouas  B.  FRcausox 410-535 

[Note— I%s  report  is  indexed  under  the  title  Fish  and  Fish-Culture]. 

Pittsburgh,  Pa.— 

agricultural  machinery  manufactured — 

plows 8,18 

center-lever *. 27*,  28 

hillside 30*.  3i 

potato-digger 50, 91  ♦ 

Plaices  {see  Fish). 

Pbno  («e<;  Horticulture:  products:  trees). 

Plants,  ornamental  {see  Horticulture :  products). 
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Pliny,  his  account  of  reaping  machines  in  Ganl  referred  to 120 

Plows  (see  Machinery:  agricultaral). 
Plams  (see  Horticulture:  products  :  flruits). 
PodentiUa  {see  Horticulture :  products :  flowers). 
Podocarpus  (see  Horticulturv  -.  products :  flowers). 

Poisson  (Franco),  breeder  of  swine 326 

grand  prize  of  the  Agricultural  Society  of  France  awarded  to 326 

Poissy  (Seine-et-Oiso,  IVanoe)— 

agricultural  machinery  manufiEbctiired— 

grain-cleaners 186 

PoiteTine  sheep  (see  Agriculture :  live  stock). 
Poland  (see  Russia:  provinces). 
Polder  sheep  (see  Agriculture:  live  stock). 
Pollock  (see  Fish). 

Pomegranates  («m  Horticulture :  products:  fruits). 
Pomoton  Islands  (French  possessiona,  Oceanica)— 
Ashing  Industry — 

corals * 489 

Pondicherry  (see  France:  colonies:  India). 
Pontrr-Abb6  (Finistftre,  France)— 
fishing  industry — 

reservoir  for  cm  stacea 434 

Poppy  (see  Agricnlture:  products;  also  Horticulture:  products:  flowers). 
Porpoise  (see  Fish). 
Portland,  Maine — 
fishing  industry — 

canned  clams 449 

Icbsters 449 

salmon 449 

Portland,  Oregon — 
fishing  industry — 

canned  salmon 449 

POBTUGAI^ 

AOIUCULTURE— 

condition  of 281 

products- 
cereals 281 

production 281,296 

barley 281 

production 281,298,287 

com 281 

production 281,298,297,298 

oats 281 

production 281,296,297 

rye 281 

production 281,298,297 

wheat - 281 

production 281,296,297 

farinaceous  manufactures 281 

lentUs    281 

roots * 381 

potatoes 281 

live  stock — 
number — 

asses  and  mules 281,304 

cattle 281,80* 

goats 281,804 

horses 281,804 

sheep 281.804 

swine 281,804 

imports— > 

cereals 281,297 

FiBH  AlO)  FiSH-CULTU&K— 

exhibit' 478 

fish  preserved  in  oil 478 
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FORTXJGAL-^ontinned. 
Macuikbbt— 
agricultural— 

steam-cultivating  apparatns,  imported  from  England <S2 

Portulocca  (tee  Horticulture:  products:  flowers). 

Potatoes  (tee  Agriculture:  products;  alto  Horticulture:  products :  vegetables). 
Potato-diggers  (tee  Machinery:  agricultural:  plows). 
Poultry  (tee  Agriculture :  live  stock). 
Pout  (tee  Fish). 

Presses,  cider,  hay,  wine,  etc.  (tee  Machinery:  agricultural). 
Pritchardia  (tee  Horticulture:  products,  flowers). 
Proteus  (tee  Fish). 
Provence  (France) 
agriculture- 
implements  and  methods  10 

plow-dfiUs 117* 

Pi*nnler,  Alexandre  (FranconviUe,  France),  propagator  of  Pnmier  oats 282 

Prussia  (tee  Germany :  States). 
Pumpkins  (tee  Horticulture:  products:  vegetables). 
Pay  (Hante-Loire,  France)— 
flshing  industry — 

apparatus  for  hatching  eggs  of  salmon  and  trout 433 

transporting  living  flsh 434 

Puaenat,  timile  (Bonrbon-Lancy,  France),  flexible  harrow,  illastration 93*,  96 

clod-crusher,  illustratiaii 100*,  101 

Pyrethrum  (tee  Horticulture:  products:  flowers). 

Quatrefages  (Jardin  des  Plantes,  Paris,  France),  promotion  of  pisciculture 421 

Quebec,  Province  of  (Canada)— 
agriculture- 
cereal  production 295 

Queensland  (tee  Great  Britain:  Colonies:  Australia). 

Quevilly  (Seine-Inf6rienre,  France),  agricultural  system :  rotation  of  crops 270 

Qniberon  Bay  (Morbihan,  France)- 
fishing  industry— 

oyster-cultural  apparatus 434 

productions 434 

utensils 434 

(^oiUet  (Paris,  France)— 

wine  and  cider-press,  screw  and  hydraulic,  illustration 281*,  232,233 

hand,  illustration 282*,  233 

Quinces  (tee  Horticulture :  products :  fruits) . 
Quo!  quoi  assl  (tee  Fish.) 

Rabbits  (tee  Agriculture:  live  stock). 
Bach  GiA  (Cochin  China)— 
flshing  industry— 

flshing  implements 438 

Baoine,  Wisconsin- 
agricultural  machinery  manufactured — 

reapers 8^120,121 

thrashers 8,175 

Radishes  («6«  Agriculture:  products;  obo  Hortloulture :  products:  vegetables). 
Bakes  (les  Machinery :  agricultural). 
Randolph,  Theodore  F.  (Morristown,  N.  J.)— 
ditching-machine— 

bronze  medal  awarded 8 

tested 18,88 

Randosia  (tee  Fish). 

Ransomes,  Sims,  &  Head  (Ipswich,  England) — 

double-f nrrow  plows,  illustrations 44*,  45*,  46 

three-furrow  plow,  illustrations 47*,  48* 

self-dumping  horse  hay-rake 168 

thrashing  machine ,,.' 172 

used  in  Egypt 172 

43  P  B— VOL  5 
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Ranflomes,  Sims,  St,  Head  (Ipswioh,  England)— ContinuecL 
thraahing  machine— 

used  in  Ita]y 172 

Mexico 172 

Spain J 172 

etraw-buming  engine 182,183 

illustration 181* 

section  of  furnace,  Ulastration 181* 

used  in  Egj'pt,  with  cotton  stalks 183 

India.,  with  indigo  refuse 183 

Russia,  with  straw 183 

Bantigny  (Oise,  France)— 

agricultural  machinery  manufactured — 

grain-drilh} 103,140 

mowers 150 

reapers 142,147-148 

electric  lights  for  field  work  at  night 241*,  242 

Rape  (Me  Agriculture:  products). 
Rase  (fM  Fish). 

Rasette,  a  skim-colter  on  French  plows,  definition  of 26 

Rasmussen  &  Co.  (Stubbel^obing,  Denmark) — 

seed-sower,  illustration Ill*,  112 

on  cross-asJe,  illustration 112* 

Raspberries  (Me Horticulture:  products:  fruit). 

Ravenau,  A.  B.  F.  (Paris,  France),  watering-can 397, 388* 

revolying  lawn-sprinkler 308* 

Ray  («ee  Fish).  « 

Reapers  (eee  Machinery:  agricultural). 

Rebel  (Moissac,  France),  grain-cleaners 186 

Rechausseuse,  French  vineyard-plow,  definition 216, 217* 

Redditch  (England)— 
fishing  industry- 
implements  441 

artificial  bait,  flies   441 

hooks 441 

lines,  tackle 441 

reels ". 441 

rods 441 

Redon  (Ille-et-Vilaine,  France) — 

i^prioultural  machinery  manufaotnred — 

plows 18,34* 

Reese  combination  plow,  exhibited  by  A.  B.  Farquhar,  York,  Pa.,  illustrations  of 128* 

R6my  (France),  student  of  pisciculture 421 

Reinaud,  P.  (Nantes,  France),  mower 148, 148 

Renault-Gouin  (Sainte-Maure,  France) — 

plows  tested 18 

vineyard  plow  (d6chausseu8e),  illustration  216*,  217 

(rechausseuse),  illustration •- 216^217* 

(cavaiUonneur) ,  illustration 217*,  918 

gang-plow  (bisoc),  illustration 218* 

Burgundlan  rouelleuse,  illustration 210* 

scraper  and  rake,  illustration 

Rennes  (Hle-ct-Vilaine,  France) — 

agricultural  machinery  manufactured — 

plows 10^! 

two-wheeled 23*,  24 

subsoil 34,35* 

ridging 38*,  39 

bisoc  44* 

steam-cultivation  tackle 78* 

extirpateurs 81* 

chain-harrows 88* 

markers  (rayonneura) 118* 

mowers ••  160,166 
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Beimes  (lUe-et-Vilaixie,  Fnnoe)— Continaed. 
agricnltual  maohineiy  mannfiictnred— 

hay>tfldden 166 

gialii'flftttenen •. 203*,  204 

root-waahen 266 

outten 207,208* 

wine-presses 226* 

Reti]ioBpera(«MHoTtlciiltaTe:  prodaoto:  flowers). 
Reunion  (sm  France:  Colonies). 

Reray,  Baxon  Simon  (Hungary),  model  of  flsh-breeding  establishment 443,513 

stiver  medal  awarded 443 

Bevolation,  the  French  (1789  §t  teg. ),  effects  on  agricnltnre  and  the  tenure  of  lands 267 

Reynolds,  A.  J.  (Chicago,  HI.),  frait-drier 7 

gold>medal  awarded 8 

Bhamnna  (MS  Horticultnre ;  prodocts:  flower^. 
Rhlnoospennnm  (tM Hortionltare:  products:  flowers). 
Bhine  Kiyer^ 
fish— 

salmon 456 

difficult  to  transport  and  acclimate 456 

burbot  (lotta  vulgaris) 459 

formerly  found  in  the  river  Seine,  France 459 

aeoUmatedin  the  aquarium  at  the  Trocad6ro,  Paris 459 

Rhine,  Valley  of  the,  vineyards  and  agricultural  products 288 

Rhododendron  (m«  Horticulture :  products:  dowors). 

Rhone,  River  (France),  vineyards  in  the  valley  of,  destroyed  by  the  phylloxera  vastatris 345, 346 

Rice  (M0  Agriculture:  products). 

Riches  &  "Watts  (Norwich,  England),  turning  horse  hay-rake,  illustration 103*,  164 

Richmond  d&  Chandler  (Salford,  England),  straw-cutter,  illustration 200*,  201 

grain-crusher,  illustration 204* 

steam-oooldng  apparatus,  illustration 213* 

Rioinufl(M0 Horticulture:  products:  flowers). 

Righy  (Carlton  Grange,  England),  breeder  of  horses 335 

Ringl^joebing  (Denmark)— 
Ashing  industry- 
preserved  flsh 425 

Rlaler  (France),  Professor  at  the  Institute  Agronomique,  Member  of  the  Jury,  Class  76 ?..  7 

Riva  (Tyrol,  Austria)— 
agriculture — 

tobacco,  grown  under  governmental  direction    276 

River*— 

ItoUntion  of  by  sewage  of  cities  (sm  Seine  River). 

drugs,  reftise,  etc.,  iqjurious  to  fish,  prohibited  in  France 514, 615 

obstructions  to  passage  of  flsh  proldblted  in  France 614, 515 

flsh-ladders  required  in  France 615 

measures  for  re-stocking  in  France 516, 517-526 

needed  in  United  States 514 

{gee,  further,  individual  rivere^  viz : 

Adour  (France),  Mac  Cloud  (California),  Thames  (England), 

Danube,  Meuse  (France),  Tomeo  (Finland), 

Ganges  (India),  Rhine,  Uleo  (Finland), 

Ijo  (Finland),  Rhone  (France),  Vienno  (France),  ' 

Kemi  (Finl^d).  Sarthe  (France)  Wuski  (FinLmd), 

Kumo  (Finland),  Seine  (France),  Yonne  (France). 

Kymmene  ( Finland),  Slra  (Norway), 

Roach  («M  Fish). 

Robfllard  A^Mar6chal  (Arras,  France),  grain  and  fertilizer-seeder  tested 102 

Boohe-Bemard  (Morbihan,  France)— 
flshing  industry- 
mussels 483 

Rochefort  (Charente-Infdrieure,  France),  maritime  fisheries 627 

Rochelle  (France)— 
fishing  industry— 

st^am-vessels,  using  drag-nets 684 
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Sochester  (England) — 

agricultural  machinery  manufactured — 

Bteam-cnlti vating  tackle 53, 64, 7  U73*,  74 

locomotives  for (17*,  68, 08, 71,  T2* 

reapers ..  1^,158*,  150 

Ilock,  rock  baas  {tee  Fish). 

Romans  (ancient),  method  of  thrashing  grain  (tribulum) 172 

used  cavalry  horses  from  Belgic  Gaul 334 

fondness  for  lampreys 460 

Rome  (Italy) — 
horticulture^ 
fruits — 

almonds 888 

apples 388 

apricots * 383 

figs 383 

grapes 383 

lemons 383 

medlars 383 

melons 383 

oranges  383 

peaches  383 

pears 383 

quinces 383 

Romney  Marsh  (Kent,  England) — 
agriculture — 
live  stock — 

sheep   890.823 

bred  in  France 328 

Ronna,  A.  (France),  civil  engineer,  Member  of  the  Jury,  Class  76 7 

Root^diggers  («m  Machinery :  afn^cultural :  plows). 
Roots  '^Ma  Agriculture:  products). 
Roscommon  sheep  (eee  Agriculture:  live  stock). 
Roses  («ee  Horticulture:  products:  flowers). 
Rosidres  (Cher,  France)— 

agricultural  machinery  manufhctured— 

boilers,  steamers ^ 218,114* 

Rosmorinus  («M  Horticulture:  products:  flowers). 

Rotengle  (eee  Fish). 

Rothberg  (GrcnnevillieTS,  Seine,  France),  obtained  flrst  prize  of  the  Central  Society  of  Kyrti- 

culture  of  France  for  vegetables  fertilized  by  the  sewage  of  Paris  (1877) 416 

Rouelleuse,  Burgundy  vineyard-plow,  definition 219* 

Rouen  (Seine-Bif6rieure,  France)— 

agricultural  machinery  manufactured — 

reapers 142.147-148 

seeders 102 

Ilouen  ducks  («m  Agriculture:  live  stock). 

Iloughey  {tee  Fish). 

UOUMANIA— 

AOBICULTUIIB— 

condition  of 288,290 

products — 

cereals - 388 

production 288, 296;  297 

barley 289 

production 280,296,297 

buckwheat 288 

production 288,296,207 

com  (maize) 289 

production 288^290,296,297,298 

millet , 280 

production  289^286,287 

oats 289 

production  289, 286k  287 
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BOTTMAinA.— Gantiiiiied. 
AOBICULTUBB— 

prodaots — 
oereala— 

rye ^ 28I> 

production 289,296,297 

wheat 289 

prodaction 289,296,297 

live  stock — 
number  of — 

asMB  and  males 304 

cattle 304 

goats 804 

horses 804 

sheep 804 

swino 304 

Boosaelet  (Tanoroa,  Fnmoe),  stnbble-plow  tested 18 

Roreredo  (Tyrol,  Anstria) — 
agricoltnre— 

tobacco,  grown  under  goyemmontal  direction 270 

Soy,  Angnsto  (Paris,  France),  grapes  exhibited 379 

Royal  Agricultural  Society  of  England— 

promoted  system  of  steam  plowing  ami  cultivation S3 

trialof  sheaf-binders  at  Bristol.  England,  September,  1878   123 

*  mowing-machines  at  Taunton,  England,  1875 155 

Bose  Fr6res  (Poissy,  France),  grain-cleaners 186 

Buff  («M  Fish). 

RUSSIA  (MS,  dUo,  Saint  Petersburg,  Tchesmenaky,  War&iw). 

AOBICULTUBB— 

[Note.— IfaehifMry,  implementtt  etc.,  lued  in  agrieuUure  are  indexed  under  Machinery : 
agricultural,  below.] 

condition  of 278 

products- 
cereals 278,296,297,299 

barley 278 

production 278,296,297,299 

buckwheat 278 

prodaction 299 

millet 278 

production   278,296 

oats 1*78 

production 278,296,207,299 

rye 278 

production  278,296,297,299 

wheat 278 

prodaction 278,296,297,209 

flax 278 

grapes 278 

hemp 278 

potatoes 278 

production 278,299 

sorghum    278 

exports— 

ryetoSwcden 283 

live  stock- 
cattle,  number 278,304 

goats,  number  278,304 

horses 332,333 

number 278,304 

native  breeds  of  Asiatic  stock  degenerated 332 

modem  attention  to  breeding 332 

by  the  government 332 

land-owners  332 

<3ountOrloff .' 332 

Grand  Dnko  Nicholas 332 
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urrSSIA— CoDtlnaed. 

AOBXCULTUBB— 
lire  stook— 
horseck- 

modem  attentlim  to  beeding— 

introdaction  of  Arab  Inraed 882,383 

Barbs 833 

English 382,833 

varieties — 

Orloff  trotter 332,333 

saddle  horses 882,833 

cavalry  horses 882,833 

sheep,  number 278,304 

swine,  nnmber 27R.  804 

Fish  aio)  Fibb-Cultube  {tee^furth^r,  Finland,  beUno,  under  Provinoea) — 

exhibits 479,480 

fish  preparations — 

isinglass  ftom  the  sturgeon 470 

nets 480 

imports- 
anchovies — 

fromNorwaj 448,447,448 

crabs— 

from  Finland 427,420 

herring— 

ftrom  Norway 446^447 

salmon — 

fresh,  in  ice,  from  Finland 488 

salt,  fhnn  Finland 4S9 

stroemming — 

salt,  from  Finland ,. 429 

Machinbbt— 
agricultural- 
exhibits,  classiflcation  of 11 

steam-cultivating  apparatus 53,82 

imported  from  England    82 

thrashing-machines 171,  J72 

straw-burning  agricultural  engines  imported  from  England 183 

field  trials  of 13 

reapers 142 

PROVINCES- 
FINLAND  {tee,  alto,  Abo,  Kf^ana^  Tomco  Biver. 

Alande  Island,  Kemi  Biver,  tJle&  River, 

Ek'nas,  Kumo  River,  ITle&borg, 

Helsingfors,  Kymmena,  Wuoksi  River) — 

Xjo  River.  Salma  Lake. 

AOKICULTUBK— 

condition  of 290 

products — 

cereals 290 

production 290,298,297 

barley 290 

production 290,290^297 

buckwheat 290 

production 290,206,297 

millet .• 290 

production 290,298,297 

oats 200 

production 290, 286;  297 

potatoes 290 

production 290 

rye 290 

production .290,290,287,296 

wheat '. 290 

production 290,296,297 
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RUSSIA-Oontinued. 

PEOvmcEa- 

PINLAND— 
AoBicuuruBS— 
live  stock — 
nnmbep— 

catOe 280,804 

goats 290,804 

hones 290,304 

sheep .' V 290,804 

swine 200,804 

Fish  axd  Pi^-Cultubs~ 

condition  of  the  industry 425-430 

exhibits 430,477,480 

fisheries 427-429 

hkke 426,426,427,429 

river 425,426,427,428,429 

sett 425,420,427,428,429 

]«w  regalating 427 

stftte  leases  of 428 

associations  of  fishermen  to  protect 427 

seasons  for 426.427 

bylines 427,428,429 

nets,  seines 427,428,420 

wheels 429 

cr»w]a 429 

yieldfrom 428,429 

fish,  amphibians,  eto.— 

▼arietieeof 425-427 

anchovies 425,430 

bream 420,429 

cod 425 

crab 426,429 

eel 426^429 

floonder 425,429 

ftog ! 426 

herring 425,427,430 

lamprey 426,429 

lavaret 426,429 

lote : 426 

moUnsks 426 

margarnana 426 

mytilns 426 

perch 425,420 

pike 425,429 

pout 429 

rase 429 

roach 426,429 

salamander 426 

salmon 428,427,428,429 

sandra 425^429 

seal 428 

sik  427,428 

silakka  (stroemming) 427,428,429 

sprat 427 

trlton 426 

trout  426,429 

exports 420 

crabs 427,429 

to  Russia 427 

salmon 428,420 

toBnasia 428 

stroemming  429 

appliances,  utensils,  etc 430 

boats  for  herring-fishery 428 

seal-finery 439 
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RnSSIA.-^ontinued. 
PROVINCES— 
FIinLAND— 

FiBH  AND  FiBH-CULTURR— 

applianoeB,  atensiU,  etc. — 

nets 429,430 

for  herring 427,428 

crawls 428,429 

seines 428,420 

with  pine  floftcs 480 

wheels 420 

lines 428,420 

fish-food  prodnots 420,477 

etroemming,  salted 428|  420 

sprats,  preserred : 428 

salmon,  salted 428, 420 

exported,  fresh,  in  ioe 428 

lavacet,  salted 420 

spawn 429 

herring,  boneless 430 

POLAND- 

HOBTICULTUBB— 

apples 377 

Antonowkfl 377 

Dachowojo 877 

Titowska 377 

Huston,  Proctor,  &,  Co.  (Lincoln,  England),  first-class  tbrashing-maohine,  illustratioii 178, 175* 

antomatio  feeder,  illustration,  section 177*.  178 

plan 178* 

straw-fed  portable  engine   182*,  183 

Rutland,  Vt— 
manufactures- 
scales  8 

Sables-d'-Olonne  (Yendde,  France) — 
fishing  industry — 

mollusks 486 

oysters 433,435 

dried 433 

living 433.435 

palonrdes 435 

Saccolabium  (»ee  Horticulture :  products:  flowers). 
Sadeo  (Cochin  China)— 
fishing  industry- 
fish  oil 488 

fishing  implements 438 

Saigon  (Cochin  China) — 
fishing  industry — 

fish,  models  of 488 

shark  flins 438 

tortoises 488 

SoXma,  Lake  (Finland)— 
fisheries — 

seals ^9 

Saint-Di6  (Vosges,  France)— 

agricultural  machinery  manuflEMStiired— 

plows 18 

Saint-Gilles-sur-Yie  (Vendue,  France)— 
fishing  industry — 

Crustacea 432 

mollusks 432 

Saint-Hilaire-du-Riez  (Yendfie,  France)— 
fishing  industry — 

river  salts 433 

writings  on  salt  marshes  and  their  productions 433 
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Sailnt-IzaiTe  (AToyron,  Franoe)— 

agricultaral  maohineiy  numnfEKstiiTed — 

plows 18 

Saint  John,  F.  (Melbourne,  Yiotoria,  Australia),  ooUeetion  of  43  yarleties  of  Australian  fish. . .         442 
Saint  Johnabuxy,  Vt.— 
nuamfiftoturers — 

scales 8 

Saint-Martin  (Guadeloupe)— 
fishing  industry — 

Crustacea 438 

fldh 438 

Saint-Martin-de-It6  (Charente-Infftrieuxe,  France)— 
fishing  industry — 

treatises  on  fish  cultore 434 

Sainte-Maude  (France),  Departmental  School  of  Arboriculture 304 

Sainte-Manre  (Indre-et-Loire,  France)— 

agricultural  machinery  mannfiiotnTed —  , 

plows — 

-vineyard  18 

d^chansseuse 216*,  217 

rechausseuse 218,217* 

oayaillonneur 817*,  218 

gang(biaoo) 218* 

Bnrgundian  rouelleuse 219* 

ridging 18 

ditching 18 

scrapers  and  rakes 220* 

Saint-Petersburg  (Russia)- 
fishing  industry — 

salmon  imported,  trw\  in  ice,  from  Lake  Ladoga 428 

Saint-Pieire  (ms  France:  Colonies). 
Saint-Reroy  (Seine-et'Oise,  France) — 

agricultural  machinery  manufactured— 

apparatus  for  steam  cultivation 58, 78-^* 

engine  and  windlass 79* 

plows       17 

Saint- Vivien  (Gironde.  France)— 
fishing  industry — 

oysters 435 

SaladeroB,  meat-salting  establishments  in  the  Argentine  RepuMic 294 

Salnd plants  (tes  HortiGulture:  products:  vegetables). 
Salagnac  (Creuse,  France) — 
fishing  industry — 

boxes  for  hatching  fish  eggs 485 

Salamander  (bm  Fish). 
Salerno  (Italy)— 
fishing  industry — 

netsoftweed 448 

Salers  cattle  (we  Agricultore:  live  stock). 
Salford  (England)— 

agricultural  machinery  manufikctored — 

straw-cutters 200*,  201 

grain-omshers 204* 

steam-cooking  apparatus 214* 

Salisburia  («ee  Horticulture:  products:  fiowers). 

Salmon  (fM  Fish). 

Salmon-trout  i»ee  Fish). 

Salsify  (ms  Horticulture:  products:  vegetables). 

Samain  (Bloin,  France),  wine  and  elder  toggle-press,  illustration 282*  233 

oil-press,  casson,  tampon,  and  barrel  for,  iUnstration 283*,  284 

Samarang  (»m Netherlands:  Fast  Lidia  Colonies). 
Samuelson  A.  Co.  (Banbury,  England)  — 

reapers 147 

entered  for  trial,  but  withdrawn 14L 
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Samaelaon  &  Co.  (Banbury,  EnglMid)— ContSnned. 
mower — 

entered  for  trial,  bnt  withdrawn 100 

lawn-mowers IM 

Sandra  (Md  Fish). 
San  Francisco,  Cal.— 

a|{ricnltaral  machinery  manafsctnred— 

wine-heaters 8,224 

Saracens  introdnccd  the  Arab  horse  into  France  (A.  D.  7S2) SS9 

Sardines  (see  Fish). 

Sarlat  (Dordogne,  France)— 

agricaltucal  machinery  manufSoctnred— 

plows 17 

Sarracenla  (»ee  Horticulture :  products:  flowers). 
Sarthe  River  (France) — 
fishing  industry — 

fl  stocked  with  salmon  from  California 456 

Sarzeau  (Morbihan,  France)— 
fishing  industry — 

oysters    438 

oyster-hatching 486 

SaulC'botte  (tee  Fish). 

Sanson,  Andr6  (France),  writings  on  the  breeding  of  Korman  hones 887 

Savoyard  sheep  (eee  Agriculture :  live  stock). 

Sayn's  scarifier  (plow),  exhibited  by  C.  L.  Bourdin,  Paris,  Frsnoe,  iUostrattoa 85, 86* 

Saxc- Weimar  {gee  Ocrmany :  stat«s). 
Saxony  (aee  Germany :  states). 
Scarifier  f see  Machinery :  agricultural:  plows). 
Soeaux  (Seine,  France)— 
horticulture- 
garden  and  nursery  products 864 

chHTTies 874 

Schleswig-Holsti^in  (see  Germany). 

Schloesing  (Paris,  France),  report  of  the  governmental  commission  of  inquirj'  into  the  utiliza- 
tion of  the  sewage  of  Paris  (1876) 416 

Scholtze,  Sepphan,  &  Co.  (Warsaw,  Russia) — 

reapers  tested 142 

Schwartzwald  (see  Black  Forest). 

Sciadopytis  (eee  Horticulture :  products:  flowers). 

Scotland  (see  Great  Britain). 

Scottish  Steam  Cultivation  Company  (Edinburgh,  Scotland),  cost  of  cultivation  by 64, 56 

SeaH>tephant  (eee  Fish). 

Seal  (see  Fish). 

Segr6  (Maine-et-Loire,  France) — 

agricultural  machinery  manufiekctured — 
plows — 

movable-]M>int  ^. .^ 25*,  26, 87 

Brabant  double   3L\82 

subsoil 35* 

ridging 38* 

grain  and  seed-driUs 110*,111 

horse  hay-rakes 160* 

hay-tedders 106» 

Seine  River  (France)— 
banks  of,  witbiin  Paris — 

decoration  of;  within  Exposition  grounds,  with  flowers,  trees,  etc 846, 348 

decoration  of  the  quays  with  trees,  etc 390 

rafts  no  longer  floated  down,  to  Paris 459 

I>olluted  by  the  sewage  of  Paris 418, 41 5, 4 18 

remedial  measures — 

chemical  neutralizing  agents 413 

utilization  of  the  sewage  in  horticultural  operations 413-418 

water  from,  used  in  aquarium  of  the  Trocad^ro 450, 468 

warmth  oi',  adapt ed  to  batraohians 460 

barbel 461 

rich  in  organic  matter,  alga>,  confervas,  etc 468 
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Seine  River  (France) — Continned. 
fiahot— 

fbnnerly  destroyed  by  the  poDnlion  from  sewage 418 

lotte»  now  disappearing 460 

barbel 461 

brtaae 461 

nases , 462 

collection  of  larval  food  for  flsh  firom 475 

Senegal  {see  Franco :  colonies). 
Seqaoia(«eeHorticalture:  prodncts:  trees). 
SBBVIA— 

Agbxculturx— 

oondltionof 290 

products— 

oereals « 290 

production  290,296,297 

barley 290 

prodnotion  290,290 

buckwheat 890 

production 290, 290 

com 290 

production 290.296,298 

oats 290 

production 290,296 

rye 290 

production 290,296 

wheat 290 

production 290,296 

imports- 
cereals 290,297 

Settons,  Lake  (France)— 
Ashing  industry— 

lavaret  acclimated  in 1 457 

transferred  to  aquarium  at  the  Trocad6ro,  Paris 457 

Sexton,  G.  M.  (Ipswich,  England),  exhibited  Suffolk  awine  326 

awarded  prize  of  the  Agricultural  Society  of  Franoe 826 

Shad  {tee  Fish). 
Shark  {tee  Fish). 

Sbeblo  &  Fisher  (PhiLkdelphia^  Pa.),  horticultural  tools 865 

Sheep  («M  Agriculture:  live  stock). 
Sheffield  (England)— 

agrionltaral  machinery  manufactured— 

straw-cutter^ 201,202 

Shields,J.(Brookline,Kass.),iishing  tackle,  silk  lines,  artificial  flies    448 

reeeiTed  honorable  mention 448 

Short-horn  cattle  {tee  Agriculture:  live  stock). 

ShAtsiou,  Japanese  brandy  made  from  rice,  used  fbr  preserving  oysters 448 

Shrewsbury  (England) — 

agricultural  machinery  manufitctnred — 

plows 28*,2«»,2^48 

clod-crushers 99* 

mowers 160 

straw-cutters 200,201 

cultivators 91.92* 

horse-hoes  and  grubbers 98*,  94 

seed-drills       109*,  110 

oil-cake  breakers 206* 

Shrimps  {tee  Fish). 
Shropshire  (England)— 
agriculture- 
live  stock- 
sheep  (Shropshire  downs) 821,822 

adapted  to  Western  prairiea 822 

brod  in  France 828 
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SIAM— 

Machimbrt— 
ftgricnltoral^ 

ancient  implemonts  exhibited IG 

Sik  (M0  Fish). 

Silakka,  heiTinK  of  the  coasts  of  Finland  (M0,  olfo,  Hah) 427 

Silesia  («m  Austria-Hungary :  provinces). 

Silo,  a  pit  for  the  packing  of  maise,  definition 243 

use  of;  invented  and  practised  by  Anguste  Gk>fiartv  Bnrtin,  France 243 

described  in  book  and  letters  by  A.  Goflkurt 243-247,252,268 

nsed  by  Francis  Morris,  Oakland  Manor,  Maryland 248,249,254 

at  Winning  Farm,  Massaohnsetts r 251 

by  Mr.  Bailey,  Billerica,  Maasachafletta 254 

plan  of  twin  silos,  illustration 24i- 

method  of  emptying,  .illustration 250* 

Silums  (tee  Fish). 
Silver  bream  (tee  Fish). 
Silver  eel  («M  Fish). 

Simond  (LaBaume,  France),  plow  tested 18 

SiraBiver  (Norway),  maps  of  salmon  fisheries  in 448 

8kipjack-pike  (tee  Fish). 

Skovsboved  (Denmark) — 

fishing  industry — 

fishing  apparatus 425 

Slaves  (tee  Opc^ratives). 

Smilax  (tee  Horticulture:  products:  flowers). 

Smith,  Humphrey  (Ireland),  exhibited  cattle 306 

Smyth  (James)  &  Sons  (Peasenhall,  England)— 

beet^ieeders  tested 102 

grain-drill,  illustration  104*,106,1(» 

telescopic  seed-tube,  illustration 106* 

broadcast  seeder,  illustration Ill* 

combined  beet-seed  and  fertilizer  drill,  illustration 115*,  116 

beet-seed  planter,  Illustration 116* 

Snapdragons  («M  Horticulture:  products:  flowers). 
8napi>er  (tee  Fish). 
Snoek-pirapau  (tee  Fish). 

Soci6t6  Centrale  d*  Horticulture  de  France,  exhibited  models  of  French  fhiits 386 

Soci6t6  Centrale  d'  Horticulture  de  la  Seine  Inf6rieure  (Fmnce),  exhibited  models  of  French 

fhiits 385,386 

Sooi6t6  d'Accllmatation  (France),  California  salmon  eggs  supplied  to,  by  United  States  Com- 
missioner of  Fisheries 456^456 

Soda,  nitrate  (tee  Agriculture:  fertilizers). 
Soissons  (Aisne,  France) — 

agricultural  machinery  manufactured — 
plows — 

Brabant 17 

harvesters   148;148 

Solannm  («M  Horticulture :  products:  flowers). 
Sologne  (Franco)— 
agriculture- 
ensilage  of  maize,  eic 243-254 

Solognote  sheep  (tee  Agriculture :  live  stock). 
Solomon,  £tienno  (Thomery,  Seine-et-Mame,  France)— 

horticultural  exhibit 364 

grapes     379 

greenhouse  (vinery)  exhibited 881* 

Sorghum  (tee  Agriculture:  products). 

Sotteville  (Seine-Iiif^rieuro,  France),  agricultural  system ;  rotation  of  crops 270 

Souchu-Pinet  (Langcais,  France),  vineyard  horse-hoe,  illustration 219*,  2S0 

harrow,  illustration  219*,  2iO 

Sonth  Australia  (»«i;  Great  Britain:  colonies:  Australia). 
Southdown  sheep  (tee  Agriculture:  live  stock;  tUto  Sussex, England). 
Sowers  (tee  Machinery:  agricultural). 
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PttRe. 
SPAIN— 

AOBICULTDBB— 

oondltloiiof 286 

speoiAl  Agriooltaral  Building  at  Exposition 286 

prodiict»~ 

cerealB - 280 

prodnotion 286,206,297 

barley 286 

prodnction 286,296,297 

com  (maize) 286 

production 286,296 

rye 286 

production 286,296,297 

wheat '. 280 

production 286,296,297,298 

leguminous  plants — 

beans,  for  horse  feed 280 

manufactures — 

oannedfruit 286 

olive  oQ 286 

used  in  preserving  fish 478 

wine 286 

live  stock — 

asses  and  mules,  number  of 304 

cattle,  number 304 

goats,  number 1 804 

horses,  number 304 

sheep  819,320,324 

number  304 

Merino 819,820 

bred  in  France 310 

Italy 319 

United  States 319 

produced  M6tiB-M6rlno  by  crossing  with  French  breeds 820 

swine,  number 804 

FlSHINQ  INDUSTBT— 

exhibit 478 

fish,  preserved  in  oil 478 

HOBTICULTUBX— 

grapes .        286 

for  wine-making , 286 

attacked  by  the  phylloxera  vastatrix 413 

glowers  of,  represented  at  international  congress  concerning  the  phylloxera^  at 

Montpellier,  Franco 408,409 

Machinbby— 
agricultural- 
exhibits — 

classification  of 11 

steam-cultivating  apparatus 63, 62 

imxK)rted  from  England 62 

thrashing-machines,  imported  from  England 172 

metal-workiog — 

"  Catalan  trumpot "  of  iron-amoltlng  Aimaoes  adapted  to  aerating  water  in  aquaria, 

etc 451* 

Spanish  mackerel  {iee  Fish). 
Speer  (Alexander)  &  Sons  <Pitt8burgh,  Pa).— 
plows — 

silver  medal  awarded 8 

plowstested : 18 

center  lever  plow,  illustration 27*,  28 

hillside  plow,  illustrations 30*,  81 

potato  digger,  illustration 60*,  51 

Spinach  (§ee  Horticulture:  products;  vegetables). 
Sponges  {Bee  Fish). 
Sprat  (eee  Fish). 
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Spxingfleld,  Ohio— 

agrioaltnral  and  horticnltaral  machinery  manufactured— 

harvesters 8,140 

reapers Ml,  148*,  144 

mower  and  reaper  combined 142 

mowers 160*,  161*,  162-,  1«3, 154 

lawn-mowers 885 

Squashes  {tee  Horticulture:  products:  vegetables) 
Stable  manure  («M  Agriculture:  fertilisers). 
Stamford  (England) — 

agricultural  machinery  manufactured— 

hay-tedders 180 

Stavan;;er  (Norway)— 
fishing  industry— 
flsh— 

anchovies 448;  447 

horrinff 448,447 

salmon,  in  oil 447 

exports  to  Denmark 448, 447 

France 448,447 

(]^ermany 448,447 

Great  Britain 447 

Holland 447 

Russia 448,447 

Sweden 448,447 

lobsters 448 

reservoirs  of  the  Society  for  the  Artificial  Beproduction  of  the  Lobster 448 

Steam-cultivating  apparatus  {$ee  Machinery :  agricultural). 

Stcrstcvena,  L.,  Commissioner  from  Belgium,  Member  of  the  Jury,  Class  78 7 

Stickleback  {we  Fish). 

Stockfisk  {tee  Fish). 

8t4>ddaPd  (John  W.)  St,  Co.  (Dayton,  Ohio)— 

grain  drill , 105 

bronze  medal  awarded 8 

horse  hay-rake 101 

tested 180 

self-discharging  api«ratus 182, 186 

Stonehaven  (England)— 
fishing  industry- 
fish,  dried 441 

cod 441 

ling 441 

smoked 441 

haddock 441 

Stranger  {tee  Fish). 
Stratton  &  CuUom  (Meadvllle,  Fa.)— 
hay-loader^ 

silver  medal  awarded 8 

tested 188 

Strawberries  (see  Horticulture:  products:  fhiits). 

Stroemming,  herring  of  the  coast  of  Finland 427 

Stubbeljobing  (Denmark) — 

agricultural  machinery  manufactured — 

seed-sowers Ill*,  112* 

Sturgeon  {tee  Fish).  . 

Snbsoiler  («M  Machinery:  agricultural:  plows). 
Suffolk  (Enghmd)—  * 

agriculture- 
live  stock — 

cattle 800 

horses  ("Suflblk  Punch  "or"  agricultural  horw") 885,<06»337 

swine 325 

bred  in  United  States        825 

prize  of  honor  awarded  to 328 

Sugar  (fM  Agriculture:  mann&ctures). 
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Sagar*oane  {$ee  Agrionltnre:  prodnots). 
Surinam  {tee  Netherlands:  West  India  Colonies). 
Snmga  (Japan)— 
fishing  industry— 

apparatus  and  ntenslls 443 

Sussex  (En^and)- 
agricnltnre— 
live  stock — 

cattie 308 

sheep ...- 321 

Southdown 821,322,340 

bred  in  France 321,822,323 

grand  prize  of  Agricultural  Society  of  France  awarded  to 321 

swine ■  325 

bred  in  United  States 325 

Sutherland, Duke  of  (England),  useof  plowing  engines 02 

Sutherlandshire  (Scotland) — 
agriculture — 

reclamation  of  stony  land  by  steai»cnltivating  apparatus 88 

SWEDEN- 

AOBICULTURR— 

lN(yTZ.—Ma,ehinery,  implem&ntt^  «to.,  used  in  agriculture  arc  indexed  under  Machinery : 
agricultural,  below.] 

condition  of i 282-285 

governmental  encouragement 283,284 

Royal  Agricultural  Academy 283 

modelfiEum 283 

school  of  physiology  and  agricultural  chemistry 283 

schools  of  chemistry 283 

agricultural  societies    t 283 

agricultural  engineers 284 

agricultural  colleges 284 

fknuschools 284 

dairy  schools 284 

dairy  societies 284 

products — 

cereals 282 

production 282,296,297 

barley 232 

production r 282,296,298 

buckwheat 282 

production 283 

millet 296 

production 296 

oats 282 

pnxluction 282,296,298 

rye 282 

production 282,296 

cakes  of,  the  ordinary  food 285 

wheat 282 

production 282,296 

leguminous  plants 282 

beans 282 

lentils 282 

for  fodder  and  seeds 282 

pease 1 282 

production ^ 282 

rape-seed .' 283 

production 283 

roots 282 

production 283 

beets 282 

production , 288 

carrots 282 
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SWEDEN— ContinuecL  , 

AORICULTUBE— 

prodncts — 
rooU— 

potatoes 283 

productioii 282,283 

radlBhcfl 282 

turnips 282 

manufactures — 

beet-root  sugar - 283 

whisky,  from  grain 283 

potatoes 283 

dairy  products  {iee  live  stook,  Mo«0). 
live  stock — 

cattle 284 

draft  oxen  284 

number 304 

goats,  number 304 

horses 284 

number 304 

sheep 284 

number 304 

swine,  number 304 

governmental  encouragement  of  stock-raising 284 

importation  of  breeding  cattle,  fh>m  England 2S4 

Holland 284 

stallions  for  breeding 284 

model  sheep  forms 284 

dairy  schools •  2f  4 

societies 284 

traveling  instructors  and  inspectors 284 

prizes  to  breeders  284 

dairy  prodncts 284 

operatives — 

wages 284,285 

women  as 285 

exports — 

cereals  283 

to  Belgium 283 

France 283 

GreatBritain 283 

Norway 283 

imports- 
rye  and  flour 283 

ftt>m  Denmark 283 

Buasia 283 

Pish  and  Fish-Cultubb— 

cod  flsheries  on  the  coast  of  Norway 488 

imports- 
fish- 

f^m  Finland 429 

anchovies—  ^ 

from  Norway 448,447,448 

crabs — 

fh)m  Finland 429 

herring— 

llrom  Norway 448,447 

salmon — 

fh>m  Finland 429 

stroemming —  ^ 

fh)m  Finland 429 

lines  and  nets— 

fhmi  Norway 445 
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SWEDEN— Oontinned. 

agiicaltural — 
exhibits — 

cLassiflcation  of 11 

plows — 

imitated  flrom  English  models 16 

sowers 102,103 

grain-drills 103 

broadcast-seeders 113 

steam-onltivating  apparatus,  imported  from  Enjzland C2 

Swine  dee  Agricaltore :  live  stock). 

SWITZERLAND  («m,  aleo,  Constance,  Lake ;  Geneva;  Lausanne)— 

ACRICULTUBR— 

rNOTE.— lfaefttn«ry,  implemenU^  e(e.,  need  in  agrictiUure  are  indexed  under  Machinery : 
agricultural,  below.] 

condition  of 280,281,312 

products — 

cereals 280,281,296,297 

barley 281 

production 281,296 

oaU 281 

production 281,296 

rye '. 281 

production 281,296,298 

wheat 281 

Nonette,  acclimated  in  France 262 

production 281,290 

lentihi 280 

roots 280 

manufactures — 

arrowroot 280 

cassava 280 

macaroni 280 

« 

tapioca - 280 

Termicelli 280 

imports — 

cereals 281,297 

exports- 
cheese  313 

live  stock- 
cattle 312,313 

number 281,304 

oxen  and  cows  used  for  ikim  work 312 

declared  to  be  fond  of  music 312 

dogs- 
Saint  Bernard 328 

goats- 
number 281,304 

horses — 

number 281,304 

sheep- 
number 381,304 

exhibits .         824 

swine- 
number 281,304 

FiBH  AND  FISH-CULTURS— 

fish  from,  acclimated  in  France— 

brdme  (attempt  unsuccessful) 461 

lavaret 457 

orfes 464 

silurus 462 

trout 468 

HOBTICULTUKK— 

grape-growing 412,413 

44  P  R — VOL  6 
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SWITZERLAND^-Continnod. 
Hachikebt— 
f^riooltaral— 

exhibits,  dossiiicatioD  of 11 

Bteam-coltivating  apparatus,  imported  from  Eo£^aikd 88 

field  trials  of 18 

Sycamore  (iee  Horticultaro:  prodacts:  trees). 
STKIA— 

Aqbicultubs— 
live  stock — 

Arab  horses  bred  and  ex  ported 330 

PiSHiNO  Indubtbt— 

sponges 437 

Tancrou  (Seine-et-Mame,  France)— 

agricoltaral  machinery  mannfaotnred— 

plows 18 

Tapioca  (MtfAgricollnre:  mannfactares). 

Tarare,  French  grain-oleaning  machine,  definition  185^186 

Taxodiam  (Me Horticoltare :  products:  flowers). 
Taxus  {tee  Horticulture:  products:  flowers). 

Taylor,  B.C.  (Dayton,  Ohio),  horse  hay-rake 101,165 

Tayor  Manu&cturing  Company  (Westminster,  Md.},  thrasher  tested 175 

bronze  medal  awarded 8 

Tchesmensky  (Bussia)— 
agricultnro— 
live  stock- 
horses  (Orloff  breed)  882,833 

Tea  (tee  A^cultnre :  products). 

Tedders  («m  Machinery :  agricultural). 

Teissercnc  du  Bort,  Minister  of  Agriculture  and  Commerce,  France — 

ordered  field  trials  of  agricultural  machinery  at  the  Exposition 12, 13, 16 

witnessed  trials  of  binding-reapers 181, 132, 133 

Telescope-fish  {tee  Fish). 
Tench  (tee  Fish). 
Teste  (France)— 
fishing  industry- 
steam  vessel  8  using  drag-nets ^ 634 

Texel,  Island  of  (Netherlands)— 
agriculture— 
live  stock — 

sheep  exhibited 824 

Texier  &Fils  (Yitr^,  France),  hand  thrashing-machine,  illustration 172*,173 

Textile  plants  (tee  Agriculture:  products). 

Thames  River  (England),  larvsB  from  the  mud-banks  of,  collected  and  sold  as  food  for  fish 475 

Theophrastns  («00  Horticulture :  products:  fiowers). 

Thibaut  &  K6t61der  (Soeaux,  Seine,  France),  horticultural  exhibit 864 

Thil-en-Vexin  (Euro,  France) — 

agricultural  machinery  manufiactured — 

root-cutters ^— ,^^.^ 211* 

Thirsk  (England)— 

agricultural  machinery  manufitctured — 

mowers 150 

Thomery  (Seine-et-Mame^  France) — 
horticulture- 
garden  and  nursery  products  364 

grapes 879.381,406,407 

methods  of  training 406*.  407*,  408* 

Thorn  (aee  Horticulture :  products :  trees). 
Thrashers  (tee  Machinery :  agricultural). 

Thurber,H.K.&  F.  B.  (Now  York,  N.T.),  canned  meats  and  fish  449 

Tlllandsia  (tee  Horticulture :  products :  fiowers). 

TillyfouF,  William  McCombie  (Aberdeen,  Scotland),  exhibited  cattle 810 

grand  prize  awarded 310 
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Tiaaerand,  Eagdne,  I]iBp6ctor>G«iieiftl  of  Agriooltnre  (France)— 

director  of  the  sections  of  Agrionltore  and  Horticnltore  at  the  Exposition IS,  296 

advocated  field  trials  of  agrlcnltnzal  machinery  at  Exposition 12,15 

directed  field  trials 19,43,134 

witnessed  tests  of  binding-reapers 131,132,134 

report  on  the  Vienna  Exposition,  1873,  referred  to 13noU 

statement  of  the  cost  of  steam-ctiltivation  in  Algeria 56-68 

estiniate  of  profits  in  agrionltoral  operations  in  France 255 

Tobacco  (M«  Agricnltare:  prodacts). 

Tobin,  Joseph  F.  (If ew  York,  N.Y.),  mannfactored  whalebone 448 

awarded  silver  medal 448 

Tokio  ( Jaimn)— 
fishing  industry— 

fishing  apparatus 448 

marine  plants 443 

fish,san*dried 448 

moUnsks 443 

Tomatoes .(«M Horticnltore:  prodacts:  vegetables). 

T5rfisk,  dried  cod-fish 446,447 

Tomeo  Biver  (Finland)— 
fisheries- 
salmon 428 

sik 428 

Torrey a  (M0  Horticnltore:  products:  flowers). 
Tortoise  {ne  Fish). 
Tonlon  (France)— 

maritime  fisheries '. 527 

tonnies.w 534 

Toolonse  (Haote-Garonne,  France)— 

agricoltoral  machinery  mannfactored — 

trossing  hay-presses 238*,  287* 

fishing  industry- 

utensils  manufactored 430 

Toulouse  geese  (tee  Agriculture:  live  stock). 

Toume-oreille,  French  hill-side  plow,  definition  of 29* 

Tourooloorou-witwittie  {ne  Fish). 
Tours  (Indro-et-Loire),  France — 

agricultural  machinery  manufistctured- 
plows — 

vineyard 216* 

for  hilly  ground 217' 

double  mold-board   218* 

Transparent  fish  (<m  Fish). 
Travale  {tee  Fish). 
Trees  (tee  Horticulture:  products). 
Tremblade  (Charente-Inf6rieure,  France)— 
fishing  industry- 
oysters  434 

Tresca,  A.  (France),  It6p6titear  &  llnstitut  Agronomlque,  Member  of  the  Jury,  Class  70 7 

Tresca  File  (Conservatoire  des  Arts  et  M6tiers,  Paris,  France),  conducted  dynomometrical 

tests  of  binding-reapers 133,185 

Trieste  (Austria)— 
fishing  industry- 
sponges .- 431 

Trieur,  French  grain-cleaning  machine 186,188 

Trigg,  Oeoi^P.  (New  York,  X.Y.),  boneless  cod-fish 440 

awarded  silver  medal 449 

Trlnit6-8ur-Mer  (Morbihan,  France) — 
fishing  industry- 

oyster-cullnral  apxNKratus 431 

productions 434 

utensils 434 

oysters 435 

seashell-flsh 485 
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Triaoc,  a  French  plow,  tlefinition  of 17 

Triton  {tee  Pish). 
TromBo  ^Norway) — 
fishing  industry — 

flsh-oilfl 445 

cod. 447 

dried 447 

Tropscolum  («e«  Horticulture :  pitidncts:  flowers). 
Trout  {tee  Fish). 
Troyes  (Aube,  France) — 

agricultural  machinery  manufactured— 

liydraulic  wine  and  cider  presses 228,229* 

oil-presses 229*,  230 

Truffkut  (Versailles,  France),  horticultural  exhibit 348,361 

TnimiMter  {tee  Fish). 
TUNIS— 

FiBHINO  INDU8TBY— 

coral -..         437 

Machixrrt— 
agricultural — 

ancient  implements  exhibited 16 

Tunny  {tee  Fish). 
Tnrbot  {tee  Fish). 
Turin  (Italy)— 
horticulture- 
fruits— 

almonds 383 

apples ; 376.383.404 

apricots 383 

cherries 374 

figs 383 

grapes 383 

lemons 383 

melons 383 

oranges 383 

peaches 375.383 

pears 378,383 

plums 383 

TURKEY- 

Agbiculture^ 

condition 289 

land  cultivated 289 

products — 

cere^H 289 

production 289,296,297 

barley 289 

production 289,296 

com 289 

production 289, 298 

oats 289 

production 289,296 

rice.'. 2«) 

production  289 

rye 289 

production 289,296 

wheat 289 

production 289,296 

Fish  akd  Fibh-Culture^ 

ombre,  acclimated  in  Franco 470 

Machikery- 
agricultural — 

steam-cnltirating  apparatus 53 

imported  from  England ^ 62 

Turkeys  {tee  Agriculture :  live  stock). 

Turnips  (Me  Agriculture:  products;  ai«o.  Horticulture :  products:  Tegetables). 
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Tnm-wrest  plow,  definition  of 92 

Tnrtle  {tee  Fish). 

Tyrol  {tee  Aastrla-Hungary ;  provinces). 

nie&  Kiver  (Finland)— 

fisheries  of 437 

salmon 427,428 

legal  protection  of;  daring  spawning  season 427 

sik 428 

nie&borg  (Finland)— 
fishing  indnstry— 

preserved  fish 430 

Umber  (ue  Fish). 
UNITED  STATES- 
AGRICULTURE— 

[NOTB.— JlfooAin^ry,  impUmenU^  etc.,  uted  in  agriculture  are  indexed  under  Machinery : 
agricultural,  below.] 

exhibit  inadequate  259,  SJCO,  305, 325 

insufficient  time  for  preparation 260 

no  efforts  by  governors  of  States  to  participate 260 

Oregon  sent  the  only  collective  Stato  exhibit 259, 26C 

systems  of  cultivation — 

low  cultivation  necessitated  by  economic  conditions 255, 256 

return  on  capital  invested 255 

proportion  of  land  to  agricultural  population 255 

livestock 255,256 

products  to  population 296^297 

cereal  products  to  those  of  Europe 296,297 

improvements  suggested  by  European  practice- 
use  of  steam-cultivating  apparatus 53, 62,  C3 

discredited  by  early  exx>erimonts C3 

agricultural  engines - 173, 1 82 

straw  for  fuel 182 

horse-powers 167, 169 

ferliliaers 114 

economy  of  manure 230,305 

culture  of  sugar-beets 40 

lucem 265 

ensilage  of  maize  and  fodder 243,248,249,251,252,254 

keeping  animals  in  stalls  or  yards 239 

waste  in  fencing 330 

straw  for  feed 167,239 

operatives — 

labor  of,  more  productive  than  in  Europe 255 

products- 
annual  value 255 

cereals 296,207 

barley 206 

buckwheat 296 

com  (maize) 260,296 

oats 296 

rye 296 

wheat 259,296 

roots- 
climate  not  adapted  to 206 

manufactures — 

cider 225 

oUvoHlil 225 

wine 225 

exports- 
variety  of 260 

com  (maize),  to  France 263 

meat,  to  France 298 

Oieat  Britain » 296 
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ITNITED  STAT£S--Coiitinued. 
AORICULTUBB— 
live  stook— 

number  of  domestic  animalB 26S^  £58, 808, 804, 805^  824. 325 

exhibit  iiuuxeqnaie 305,325 

great  natural  advant ages  for  breeding 805, 325^  826 

breeding  neglected 805,324,825^326 

wastefhl  methods ;  disregard  of  fertilizers 239, 805 

faisufficient  number 305,325,820 

ignorance  in  selecting  and  crossing  breeds 818, 826, 837, 338, 340, 841 

unakillfiil  feeding 208 

asses  and  mnles— 

number 804 

cattle— 

number 255,256,304 

foreign  breeds  acclimated  and  bred- 
Ayrshire,  from  Scotland 310 

Durham  (short-horn),  from  England 306 

Hereford,  ftt>m  England 308 

Holstein  or  Hollandaise,  from  the  Netherlands 311 

breeds  that  might  profitably  be  introduced — 

Kyloes  or  West  Highland,  from  Scotland  (for  mountainous  districts) 808 

Norman  (for  the  dairy) 815 

Suffolk,  from  England  (for  cold  climates) 800 

Swiss  (for  mountainous  districts,  without  grain  food) 818 

Welsh  (for  mountainous  districts) 306 

methods  of  keeping- 
lees  carefril  than  in  Europe 818 

wasteful 239,805 

lossofmannro 230,805 

soiling  ver«u«  pasturage 238 

▼alue  of  animals  slaughtered.; .        256 

exports  of  meat  and  fat  cattle 298,826 

dogs— 

yalaeof,  not  appreciated 828 

horses- 
number 255,256,304 

few  of  any  defined  breed 837,888 

American  trotter 331,332 

descended  from  English  race-horse 831 

poultry 326,827 

similar  to  European  Tarietles 827 

turkeys  exported  and  bred  in  Ireland 827 

sheep- 
number •- 256,304,324 

foreign  breeds  acclimated  and  bred — 

Merino,  from  Spain 819.323 

Leicester,  fh>m  England 323 

breeds  that  might  profitably  be  introduced — 

M6tis-M6rino,  from  Franco  (for  both  mutton  and  wool) 320, 821 

Southdowns,  from  England  (for  the  Western  prairies) 822 

breeding  neglected 324,825 

swine- 
number  256,804 

approTed  English  and  European  varieties  acclimated  and  bred 325 

exportof  pork 326 

Fish  and  Fibh-Cultuub— 

exhibit 448;  440, 477. 470 

inadequate 421,422,477 

no  exhibit  of  fish-cultural  processes 422,477 

manufitcture»— 

fishing  tackle,  lines,  files 448 

whalebone 448 

food  products 478,479 

fish  and  oysters,  canned,  pickled,  etc 440,477,479 
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Fish  asd  Fibh-cultubk^ 

work  of  United  States  Gommissioiier  of  Fisheries- 
acclimated  carp  in  United  States 465 

gourami  (from  India) 471 

tench 4(J7 

artificial  propagation  of  cod 481 

supplied  35,000  eggs  of  Califomia  salmon  to  the  Soci6t6  d'AccUmatation,  of  Franco.  455,450 

reports  of,  referred  to 471,478,480 

apparatus,  processes,  etc. — 

transporting  salmon  eggs  from  Califomia  to  Franco 4>>5, 456, 512 

shad  across  the  Atlantio  unsnccessful 405 

hatching  apparatus  imi  tated  in  France 509, 510 

Germany 500,510 

Williamson's  Califomia  apparatus 509,510* 

fish-cultural  establishments  nnsuccessfal,  in  consequence  of  unintelligent  feeding 

offish 474,475 

fish- 
carp  465 

■  catfish 470 

clams 440 

cod 449,481,630 

flounders 480 

fundulus 470 

gonromi - 471 

herring 529 

lobsters 449 

mackerel .• 494 

menhaden 494 

oysters 449 

salmon 440,455,456 

shad 475 

tench - 467 

whiteflsh 475 

fisheries— 

for  fioundere:  use  of  the  French  trawl-net  dosiiable 480 

cod 481 

on  "the banks" 481,680 

inshore 481 

herring 520 

off  Newfoundland 520 

mackerel  and  menhaden:  need  of  telegraphic  bulletins  such  as  are  supplied  by 

the  Government  of  Norway 404 

protection  of  fish  streams  needed 514 

HORTICULTUBK— 

exhibit  inadequate 345 

list  of  exhibitors  (of  tools  and  implements) 3C5 

models  of  fruits,  by  United  States  Department  of  Agriculture 305, 386 

fhiits— 
apples — 

of  different  varieties  fh>m  European 376,386 

apricots — 

superior  to  French 876 

cherries— 

the  "Governor  Wood,"  originated  in  Ohio,  acclimated  in  France  as  "  on  English 

variety" 374 

figs- 
method  of  protecting  trees  in  winter 886 

grapes- 
cultivation  of 405,407,411 

less  careful  than  in  France ^...        407 

varieties 379,411,412 

wines  ft'om,  disliked  in  France 412 

vines  sent  for  exhibition  destroyed  by  the  Exposition  authorities,  from  fear  of 
introducing  the  phylloxera  vastatrix 345 
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HOBTICULTUBK— 

ftuitft— 
grapes — 

vinea  sent  for  exhibition  destroyed  by  the  Exposition  authorities,  etc. — 

acclimated  in  France  as  being  exempt  from  the  phylloxera 345^  346, 408-412 

varieties  acclimated  in  France 379,411,412 

nectarines- 
superior  to  French 376 

peaches — 

superior  to  French 376 

plums — 

ii^ured  by  the  curculio : 374 

strawberries— 

vines  sent  for  exhibition  destroyed  before  the  Exposition  opened 345 

unsuccessful  attempt  to  acclimate  Mexican  vines 374 

vegetablefr— 
potatoes — 

exhibits 388,404 

superior  to  those  of  Europe 388,404 

tools  and  implements- 
exhibits 365 

superior  to  French 398,389 

exported  to  France 398,390 

AiACHlNERY  (iucluding  tools,  implements,  appliances,  processes) — 
agricultural — 

exhibits  of 120 

classifdation 11,25 

plows — 

different  fh}m  English  and  French 16 

less  variety  of  styles  and  sizes 18,19 

local  varieties 19  C* 

revolving  mold-board  copied  in  England .     25 

rod-beam,  skim-colter 25*,  20 

wheeQess  (swing)  plows  peculiar  to  United  States 20 

iron  beam 26*,  27, 28 

wooden  beam ,  center-lever 27*,  28 

Beese  combination 28* 

hillside 28,29,30* 

sulky-plow 39,40* 

peculiar  to  United  States 39 

gang-plows 39, 43*,  48 

potato-diggers 49, 50, 51* 

ditching-machines '       38 

cultivators — 

different  fh)m  English  and  French 90, 92. 93 

"Peerless" 92, 93*,  9* 

harrows — 

less  variety  than  in  Europe 95 

not  exhibited 98 

recent  improvements,  disks 99 

land-rollers — 

less  used  than  in  Europe 90 

not  exhibited 101 

seeding  and  sowing  machines 102-114 

superior  to  European 102, 103, 105, 106 

force-feed 102, 103, 106*.  107 

change-wheel 108* 

gram-driUs 103, 104, 105*,  106, 113, 114 

-  india-rubber  conductor  imitated  from  England 108 

broadcast-sowers 111,113 

fertilizer-sowers 114* 

harvesters — 

American  superiority  in 120, 141, 147, 148 

binding-reapers 123-137, 124*,  126*,  130*,  132*.  136* 
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UNITED  STATES--Continned. 
Machdcjirt— 
agricaltand— 
exhibits  of— 
harvesten— 

reapers 141-149, 142*.  143*,  149* 

mowers 150*-155, 151*,  162*,  163* 

lawn-mowers '••         156 

bay-rakes 160-166* 

ligbter  and  cbeaper  than  Eiiroi>eaD 160 

copied  in  England 160,162 

self-discbarging 161,162,165 

thrashing-machines — 

American  pattern  not  applicable  in  Europe  because  it  destroys  the  straw  .  171, 175 

more  rapid  and  efQcient  than  European 171, 173 

tests  in  England  in  1853  171.173 

grain-cleaners — 

less  variety  than  in  Franco    185, 186 

straw-cutters — 

more  varied  than  in  Europe 200 

root  cutters  and  washers — 

little  used  in  United  States 206 

must  and  wine  heaters 224 

bay  and  baling  presses 235,236 

superior  to  European  in  larger  sizes 235 

hedge-trimmers 239 

ensilage-cutter '. 249 

field  trials  of 12-15,140 

of  harvesting  maohiuea,  at  Marmont^  July  22  and  2^*  13,14,121* 

binding-reapers 123-140 

dynamometrical  trials 134, 135 

reapers 141-144 

mowers 150-155 

hay-rakes 160, 104 

of  plows,  cultivators,  etc.,  at  Petit-Bourg,  July  29 14,17 

hand  and  horse  plows 17, 18, 26, 27, 39, 40 

dynamometrical  tests,  August  6 17, 40, 41, 42 

ditching-machine 18,38 

sowers 102 

of  thrashing-machines,  hay>preases,  etc.,  at  the  Esplanade  des  Invalides.  Au- 

gU8t4 14,175,235 

CALIFORNIA  (Me.  olio,  McCkmd  River,  San  I'rancisco)— 

.AORICULTDBB— 

cultivation  of  the  oUve 225 

FlBH-CULTUBK— 

35,000  salmon  eggs  (salmo  quinnat)  from  HoCloud  Rivor  sent  by  the  United 
States  Commissioner  of  Fisheries  to  the  Soci6t6  d'Accllmatation  of  France; 
hatched  in  the  aquarium  of  the  Trocad6ro,  Paris,  and  26,000  young  fish  distrib- 
uted in  French  rivers 455, 456 

Williamson's  flsh-hatohing  apparatus 509, 51 0* 

imitated  in  France  and  Germany 500, 510 

CONNECTICUT  (tee  Hartford,  Middletown). 

ILLINOIS  (§ee  Batavia,  Chicago,  Molhie). 

MAINE  {tee  Portland). 

MARYLAND  (tee,  alto,  Baltimore,  Oakland  Manor,  Westminster)— 

AORICULTURE— 

ensilagoof  com  (maize)  248,254 

MASSACHUSETTS  (tee,  alto,  Billerica,  Boston,  Brookline, Winchendon, Winnhig  Farms)— 

AOBICULTURE— 

ensilage  of  com  (maize) 251,254 

MICHIGAN  (tee  Albion). 

NEW  JERSEY  (tee  Newark). 

NEW  YORK  (tee  Albany,  Macedon, 

Auburn,  Ncwburgh, 

Brockport,  New  York  City). 

Hoosick  FaUa. 
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OmO  (see,  alio,  AUUmce,  Canton,  ChiUicothe,  Dayton,  Springfield)— 
Horticulture— 
fruit- 
cherries:  the  "Governor  Wood,"  originated  at  Bockport,  acclimated  in  Fraaoe 

as  an  "English  variety" 974 

figs:  method  of  protecting  trees  in  winter 385 

grapes,  cultivation  of 405,411 

varieties 411 

OBEGK)N  (tee,  iiUo,  Portland)— 

AORICULTURB— 

collective  exhibit  by  the  Oregon  State  Commission 250,260 

only  adequate  exhibit  from  the  United  States 200 

PENNSTLVANIA  (tee  MeadviUe,  Philadelphia,  Pittsburgh,  York). 
VERMONT  (tee  Kutland.  Saint  Johnsbury). 
WISCONSIN  («MBacino). 
United  States  Commission  of  Fish  and  Fisheries  (Washington,  D.  C.)— 

acclimation  of  carp 465 

gourami  (from  India) 471 

tench ^ 407 

artificial  propagation  of  cod 481 

supply  of  salmon  eggs  to  the  Soci6t6  dAcclimatation  of  France 455^456 

United  States  Department  of  Agriculture  (Washington,  D.  C.)— 
collective  exhibit- 
grand  prixe  awarded  to  *. 8 

models  of  fruit 385^880 

United  States  Windmill,  Engine,  and  Pump  Company  (Batavia,  111.),  exhibit  by 7 

windmill  and  pump :  silver  medal  awarded  to : 8 

Universal  Exhibition  (tee  International  Exhibition). 
URUGUAY— 

FiBHIKO  IkDUBTRT- 

dip-nets  exhibited 480 

Valck-Viroy  (Saint-Di6,  France),  plow  tested 18 

Yallerand,  J.  (Franco),  horticultural  exhibits jr72 

Yallo  (Norway) — 
fishing  industry — 

floats  (glass)  for  nets 445 

Vanne  River  (France) — 

furnishes  water-supply  of  Paris 450 

water  of,  used  in  aquarium  of  the  Trocad6ro 450,455 

temperature  of 450,455 

too  cold  for  batrachians 460 

barbel 461 

constituents  of •. 455 

lime ' 457.465 

deposited  on  scales  of  the  carp 465 

not  nutritious 400, 468 

deficient  in  oxygen 462,463,468 

destroys  the  silurus , 462, 463 

Vaanes  (Morbihan,  France)— 
fishing  industry- 

oyster-cultural  apparatus 434 

productions : 434 

utensils 434 

Yarsovie  (tee  Warsaw). 

Yegetables  (JM  Agriculture:  products:  alto,  Horticulture :  products). 

Yeitch  (James)  &  Sons  (London,  England)  horticultural  exhibit 404 

Yend6e  (France)— 
agriculture- 
cattle 818 

Yerbena  (tee  Hortioultnre :  products:  fiowers). 

Yermlcelli  (tee  Agriculture :  manufactures). 

Yermont  (tee  United  States). 

Yemhes  (Saint-lzaire,  France)  plow  tested 18 
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Yerona  (Italy)— 
fishing  indnBtry— 

nets  of  flax  and  silk 443 

YeroniGa  (tee  Horticnltare :  prodncts :  floTren). 
Yersailles  (Fraaoe) — 
horticoltaro— 

garden  and  nxinory  products 864 

Nurseries  of  the  Trianon 864 

National  School  of  Horticnltiire— 

horticultural  exhibit 364 

fruits  exhibited— 

grapes 379 

pears 878 

methods  of  growing 407 

International  Fruit  and  Flower  Exhibition  held  at  (August,  1878) 376, 402-405 

exhibit  of  apples 376 

unnatural  trimming  of  trees 400 

Yftve,  Adolphe  (Avignon,  Fnmce)  grain-cleaners 186 

Yiborg  (Denmark)— 
fishing  industry- 
fishing  apparatus  425 

pnbli  cations  on  pisciool tare 425 

Yibumum  {see  Horticulture :  products :  flowers). 
Yiotoria  (eee  Great  Britain :  colonies :  Atistralia). 

Yictoria,  Queen,  exhibited  cattle 306 

Hweftyrdbull 307 

YiennaExi>osition  {tee  International  Exhibitions). 
Yienne  River  (France)— 
fishing  industry- 
stocked  with  salmon  from  Califomia 456 

Yierzon  (Cher,  France)— 

agricultural  machinery  manufactured— 

hnllers  for  clover,  luoem,  etc  183  \  184 

thrashing-machines 175, 176* 

Yille^n-Bois  (Loire-Infftrieure,  France)-- 
fishing  industry- 
fish— 

preserved 432 

sardines 432 

Yilleneuve-sur-Lot  (Lot-et-Oaronne,  France)— 
fishing  industry — 

oyster-cultural  appliances 436 

earthenware  borders  for  hurdles 436 

Yilliers-an-Floe  (Pas-de-Calais,  France) — 
agricultural  machinery  manufactured— 

plows : 18 

Yilmorin,  Andiieux,  A  Co.  ( Paris,  France),  horticultural  exhibits 348, 350, 364, 369 

Yilmorin,  Henry,  member  of  the  Tribunal  of  Commerce  and  Secretary  of  the  Central  Horticul- 
tural Society  of  France- 
reporter  of  the  commission  to  investigate  the  utilization  of  Paris  sewage  in  horticultural 

operations  (1877) 416,417 

acknowledgments  to 418 

Yinca  {tee  Horticulture :  producte :  flowers). 

Yineland,  discovery  of,  by  the  Norsemen *. 482 

Yineyards  {tee  Agriculture:  producta:  grapes). 
Yiolets  {tee  Horticulture :  products :  flowers). 
Yitr6  (Hle-et-Yilaine,  France)— 

agricultural  machinery  manufEUstnred — 

hand-thrashing  machines 172*,  173 

Yivler  (Hle-et-YUalne,  France)— 
fishing  industry- 
oysters  483 

Ylaardlngen  (Netherlands) 
fishing  industry- 
nets  444 

Yoirin  (Manois, France),  plowteeted 18 
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Pace. 
Wftges  (««0  Operatives). 
Wales  (»ee  Great  Britain). 

Wales,  (Albert  Edward)  Prince  of,  exhibited  Skye  terrier 329 

gold  medal  awarded 329 

fish  shown  in  his  l^dia  collection 471 

Walnuts  («e0  Horticulture :  products:  fruits). 
Walrus  {tee  Fish). 

WalsinghiuD,  Lord  (Merton  Hall,  Norfolk,  England),  exhibited  Southdown  sheep 321 

grand  prize  of  the  Agricultural  Society  of 

France  awarded  to  321 

Warapa-Jerasi  {tee  Fish). 

Warder,  Mitchell,  &,  Co.  (Springfield,  Ohio)— 

harvesters  tested 134, 135 

gold,  medal  awarded 8 

special  prize  of  a  Sevres  vase  {tee  frontiapUce) 140 

reaper  tested 141,143,144 

illustration 143* 

combined  mower  and  reaper  tested 142 

mowers  tested 150,154 

Whiteley's  "Now Champion"  mower,  illustration 150*-154 

working  movement  ofi  illustration 151* 

oscillating  cog-gear  of,  illustration  152* 

Warokou  {tee  Fish). 
Wars- 
exhibit  of  primitive  arms  IC 

cavalry  horses — 

bred  in  Barbary : '.         333 

Denmark  (Jutland  breed) 331 

En^and  (Cleveland  bays) 336 

France  (Norman) 338 

(Limousin) 339 

Hungary  (most  highly  esteemed  breed  in  Europe) 333 

Russia 332,333 

Sweden 284 

Boman  invasion  of  Belgic  Gktul  (1st  century) — 

Belgian  horses  adopted  by  the  Roman  cavalry 334 

Northern  invasion  of  Ganl  (4th  and  5th  centuries)— 

German  horses  introduced  in  France 337 

progenitors  of  the  Norman  horse 337, 338 

Saracen  invasion  of  France  (8th  century) — 

Arab  horses  introduced  in  France 339 

France-Germany,  1870-71— 

transfer  of  Alsace-Lorraine  from  France  to  Germany 423 

loss,  by  France,  of  flsh-cultural  establishment  at  Hiiningen 422, 423 

abstinence  of  Germany  fh>m  Paris  Exposit^n 421 

Warsaw  (Russia) — 

agricultural  machinery  manufactured— 

reapers 142 

Washington,  George,  theory  of  American  agricultural  system 255 

Wateliez-Dclattre  (Emmerin,  France),  plows  tested 81 

Water-cresses  (»ee  Horticulture :  products:  vegetables). 
Waterford  (Canada)— 

agricultural  machinery'  manufactured— 

reapers 141 

Watson,  Jolm  (Ayr,  Canada) — 

reaper  tested 141 

mower  tested 150 

Wax  («e«  Agriculture:  manufactures). 

Wax  models  of  fruits 385,386 

Wcltz,  Leo  (Wilmington,  Ohio),  sent  specimens  of  the  "Forest  Rose"  strawberry,  which  were 

destroyed  before  exhibition 845 

WEST  INDIES— 
Machinbby— 
agricultural — 

stcam-Gultivating  apparatus ^ 

imported,  from  England 61 


• 


INDEX.  701 

Page. 
Westminster,  Md. — 

agricultural  machinery  manufaetnred — 

th  rashers 8,175 

Whale  (99e  Fish). 
Whalebone  (see  Fish). 
Wheat  (fMAgricoltuie:  products). 
Whiteflsh  (see  Fish). 
Whiting  (tee  Fish). 
Wiltshire  (England)— 
agricnltnre— 
live-stock- 
sheep  (Hampshire  Downs)  322 

Winchendon,  Mass.— 

agrioultnral  machinery  manufactured- 

hay-rakes ^ . .  .8»  ICl,  106 

Winning  Farm,  Mass.,  ensilage  of  maize  practised  at 251, 2S2 

Wisconsin  (see  United  States). 
Witte-quiqui  (see  Fish). 

Williamson  (California),  flsh-hatching  apparatus .509,510* 

Wills,  John  (London,  England),  horticultural  exhibit 403,404 

Wilmot  (Canada),  flsh-hatching  apparatus  , SlO^^i  611 

Wine  (Me  Agriculture:  manuflactures:  alao,  Horticulture:  products:  grapes). 

Wine-making  countries,  drunkenness  uncommon  in 412 

Wine-presses  («ee  Machinery :  agricultural). 

Woodman,  John  J.,  acfditional  Commissionor,  Rbpobt  on  ' '  Aouicultubs  "    267-299 

Wood,  Walter  A.  (Hoosick  Falls,  N.  T.)— 

harvester  tested 123,125-136 

gold  medial  awarded 8 

illustration  of 130* 

dynamometrical  trials  of 134,136 

special  prize  of  aSdvres  vase  (aee/rontitpieoe) 140 

made  officer  of  the  Legion  of  Honor 140  note 

reaper  tested 141 

single-horse 140 

mowers  tested   ..  150,152,154 

one-horse  mower,  illustration 182*,  154, 165 

Wood,  William  Anson  (Albany,  N.  T.)— 

harvesters 123 

gold  medal  awarded 8 

dynamometrical  trials  .  ^ 134, 135, 1 54 

reaper  tested : 141 

mower  tested 150 

"Eagle,"  mustration.t 153*,  155 

Woods,  Cocksedge,  &  Ca  (Stowmarket,  England),  tumip-outter 209 

Wormwood  (see  Horticulture:  products:  vegetables). 

Worthington,  General  (Chillicothe,  Ohio),  method  of  cultivating  figs  385 

Wuoksi  River  (Finland)- 

flsherit'S -• 427 

salmon '. 427,428 

legal  protection  of,  during  spawning  season  ^ 427 

sik , 428 

Wurtemberg  (««e  Germany:  states), 

YeUow-tall  (see  Fish). 
Yonne  River  (France) — 
fishing  industry — 

stocked  with  salmon  firom  California 456 

York,  Pa.— 

agricultural  machinery  manufactured — 

plows 8,28* 

thrashers 8, 175 

Yorkshire  (England) — 
agriculture- 
live-stock— 

swine 825 

bred  in  United  States 320 
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Yorkshixe,  England— Continued, 
agrlonltnro — 
Hto  stock- 
hones  (Cleveland  bays) 338 

bred  in  Europe  for  caTaliy  use 335 

Zebra  flab  (fMFish). 

Zinnia  (fMHorticultare:  products:  flowers). 

Zuider  Zeo— 

fishing  industry — 

seaweed,  cleaned,  dried,  condensed,  etc 441 


